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PREFACE 


H. gb the deſerved Reputation of our 
learned Author, with the apparent 
Accuracy and Importance of this 
Work, may render any Apology for 
115 Publicatio on abſolutely aac fas, yet the 
Reader may perhaps expect ſome Reaſon for its 
appearing in this manner, collated and tranſlated 
into Engliſh. For this, it is obvious to every one 
that knows any thing of our Author's Stile, that 
his great Conciſeneſs, whereby he repreſents a 
Multitude of Idea's in a ſmall Compaſs, is of if 
ſelf more than ſufficient to engage the whole At- 
tention of tolerable Capacities, without any ad- 
ditional Embaraſſment from a Language, in 
which the Engliſh muſt be allowed to be leſs con- 
ver/ant than in their own ; inſomuch that a late 
eminent Writer in Phyſick * laments that the 
Conciſe Accuracy wherewith our Author has 
l 1 wrote 
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and Apbor In. 


The PREFACE. 


wrote ſhould prevent his being generally read. 


It is therefore with a View of rendering this 
Work of general Uſe to thoſe who are unhappily 
ignorant of the Latin Original, as well as to 
facilitate it for ſuch as are in ſome meaſure 
acquainted therewith, that we have ſtript off its 


foreign Dreſs, and adjuſted the Text and Com- 


ment, by exhibiting them together ; which laſt 


is an Advantage never yet offer'd to the Public 
in any Language. So that the Candidate for 
Phyjic i 7s here preſented with the beſt Method of 
imtiating himfelf into ſo difficult a Profeſſion, 


that has ever yet, or will perhaps hereafter ap- 


pear at any time in the World; containing not 
only the whole Learning of the Ancients, but 
alſo the immenſe Treaſure of all our modern 


Diſcoveries relating to the Subject; and this 


too in a Method and Language the moſt eaſy, 


familiar, and intelligible ; that tho' the Student 


is now unfortunately deprived of being inſtructed. 


by the Profeſſor himself in Perſon, yet he may 


re y more leiſurely and diſtinèlly reap the ſame 
Advantages, without either the Expence or F. a- 


| * of leaving his Country. 


The Work in itſelf ſeems to be as well adapted 
for the Service of the more Advanced as it is for 


Beginners; ſince the firſt may be ſatisfied with 


refreſhing their Memories by reading the Text 


only, which will to them appear ſufficiently ei- 
dent, without diving into the particular Notes, 
that may be often found neceſſary to inform the 


younger SfUdeNt ; but if the Notes or Comment 
2 ſobuld 


The PREFACE. 
ſhould appear to the former in any Place to be 
more defeftive, or leſs accurate than the Text, 
there is no Fudge ſo ſevere, but will readil 
make ſome ſmall Allowance, in conſideration that 
| the one was an extemporaneous, but the other 
à fludied Diſcourſe. To conclude : If the pre- 
ſent Tranſlation of the Text ſhall appear more 
correct than others, and the Publication of the 
Whole as generally uſeful as intended, it may 
encourage and haſten the Edition of the Re- 
mainder in the ſame manner with this firſt 
Volume. 5 
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Concerning the Origin, Progreſs, and | 
4 Ferant States of Phyfic. 


ED * HE Student that applies himſelf to 
e Phyſic, is, from the Nature of the 
E Science, obliged to be acquainted with 
25 ES every Truth that has been advanced 
at in the ſeveral Branches of that Facul- 
ty, as well by the Ancients as the Moderns ; and 
when theſe are once apprehended, he ought care- 
fully to add to 'em his own particular Obſervati- 
ons; regiſtering them in his Mind, in the ſame 
Condition as they appear'd to his Senſes.— TO 
learn theſe Truths and Diſcoveries, he ſhou'd be- 
gin firſt with the Inſtitutions of Phyſic; which 
comprehend the Knowledge of every thing neceſ- 
fary for the Preſervation of Health, and the Cure 
of Diſeaſes. After which, he may proceed to the 
Practice; which is the putting thoſe Precepts, 
which he has before learned, in force upon his Pa- 


y 5 cient, 


tient. — The Ancients, and ſome of the Moderns, 


ſtitutions of Phylic, which has not ſome relation to 


the medical Idiom or Language uſed by the prac- 
_ tical Writers, if he wou'd underſtand what is of- 


cannot be ſeparately underſtood, without a pre- 


: in n different Ages. 


veral Actions proper to the human Body with 
Eaſe, Pleaſure, and a certain Conſtancy, is 


Body is termed Health. 


2 Origin of Phyfic. $2472; 


have injudiciouſly excluded every thing from the In- 


the animal Oeconomy. But a Phyſician, who fol- 
lows the Practice, ought certainly to be verſed in 


fer'd to his Attention: and the ſudden Calls for his 
Aſſiſtance will not then admit of any Delays for 
Information. Thus the Hiſtory of Inflammation 


vious Idea of Obſtruction, joined with the whole 
Doctrine of the conical Artery, receiving Blood 
from the Heart. A Phyſician ought therefore to 
be furniſh'd with a uſt Notion of all Diſeaſes be- 
fore he ventures upon the Practice; that when he 
comes to a Patient, he may readily diſcover his 
known Diſorders by their proper. Signs. But 
prefatory to theſe Inſtitutions, it ſeems agreeable 
to add an Introduction concerning the Hiſtory of 
Phyſic : for it muſt be well worth a Phyſician's 
Notice, to be acquainted with the Advances by 
which our Profeſſion has arrived at its preſent ' 
State; and no Jeſs entertaining to take a View of 
the ſeveral Faces with which  Phylic has appear'd 


8. 1. The Perſon who can perform the ſe⸗ 


ſaid to be well; and that Condition of the 


F. 2. But if he either cannot perform thoſe 
Actions; or if he performs them but with 
Dithculty, Pain and ſudden Wearineſs ; he is 
„ 


g 3. Origin of Phyſe. 3 
then ſaid to be ill: and that State of the Body 


is call' d a Diſeaſe. 


The Contents of the two pott $ Sections ap- 


Pear ſo ſimple and common, that ſome may ima- 


gine them not at all pertinent to the Art of Phyſic; 
yet they ought not to be neglected: for it is from 


the Inability itſelf to perform any of the Actions 
proper to the human Body, that we arrive at a 


Knowledge of the immediate Cauſe of that Inabi- 
lity. Thus a Pain in breathing denotes a Pleuri- 
ſy; an Inability to move any Limb at Pleaſure, a 


| Palſy, &c.—Tis a good Cuſtom among the 
Turks, that when they have called a Phyſician, they 
will not follow any of his Directions, till he has 


firſt told the Patient what his Diſorder 1 IS. 


"OE 


. Now the Injuries of 8 whh 

the ſadden neceſſary and unavoidable Changes 
in the Ar; the Nature of ſolid and fluid 
Aliment 2; Accidents from Violence 3; the ve- 
ry Actions of Lyfe 4; and even the Structures 
of the human Body itſelf, muſt have ſubject- 


ed our Species to Diſorders ever ſince they have 
lived as we ds ©. 


A Fluid, fo abſolutely neceſſary to Li, that 
we cannot ſubliſt two Minutes without it; yet is 
it ſometimes ſo deadly and peſtiferous, that it often 


brings Diſeaſes, and Death itſelf, without any other 
Cauſe.— The Air is a confuſed Mixture of all 
Bodies, The Seeds of all Vegetables float in it. 
Gold itſelf, tho? ſo ponderous, may aſcend in it 
to the Height of fifty Foot; which is demonſtra- 
ted by Chemiſtry. The Air 1s filPd with the va- 
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rious Exbalations which aſcend from the Earth, 


ſome of which ariſe in the Morning, others at 
Noon; but both very different from thoſe which 
deſcend in the Night.—The Stars themſelves pro- 
duce various Changes in the Air: the Sun and 


Moon eſpecially have a great Influence on the At- 
moſphere. The freezing Nights ſucceeding ſultry 
Days in Meſopotamia, were trying to the Conſtitu- 


tions of our Forefathers: tho? nothing cou'd be 


more healthy than the temperate Air of Zgypt; MM 
but for China and Eaft- India, which were inhabit- Ml 
ed by the other ſucceeding Families, the one is un- 


healthy by its Fogs, and the other by its violent 


 Hear,—To theſe add, the various Changes made 
in the Air by the different Seaſons of the Year, 


Meteors and Winds, which are very frequent in 


the hotteſt Countries. The ſudden Difference be- 
tween a hot ſultry Air, and a cold, heavy one, ſo 
much impedes Perſpiration, that it muſt neceſlari- | 
ly cauſe various Diſorders, even ſo as to kill nine 


out of ten, if we may believe Sanforins, The 
nocturnal Air in particular muſt have a very con- 
ſiderable Effect on our Bodies; becauſe in the 


Night, the watery Vapours, raiſed from the Earth 
by the diurnal Heat, are condenſed and deſcend 
by their own Weight. I have known Men of Her- 


culean Strength flung into incurable Rheumatiſms 


from the cold of one N ight, which has been taken 


by ſleeping in the wet Graſs. —The Winter Air, 


is more healthy than the Summer ; becauſe the fro- 
zen Surface of the Earth keeps in the Vapors 
which would otherwiſe aſcend from it. * But the 
Earth opening its Pores in the Spring ſends forth 
its Exhalations, which are very pernicious to Man- 


kind, if it were only by their inducing the ſudden 


Changes of Heat and Cold. 


8 Our 


5 * - : Origin of Phyfi 1 © 2 


Our firſt Parents were ignorant of the Nature 


of Eſculent Plants, Fleſh and Garden Fruits; 
they made tryal upon all, and by woful Experi- 


ence they learned to diſtinguiſh the deadly from 


the wholſome: As, in our Times, Sailors in their 
Voyages to remote Countries, run the Hazard of 


uſing unknown Aliments. And again, the Ali- 


ment which is healthy for a ſtrong Conſtitution in 
a cold Air, will be inſuparable to a weak Perſon 
in a warm Air. Nor were the firſt of Mankind 


ſenſible, till they had experienced, that by the 


taking of Cold, though pleafant, Aliments into 
their Bodies while very hot, and in ſuch a warm 


Air, there was Danger of cauſing a preſent Pleu- 
B maly and Death. 


3 Falls, Strains, unforeſeen Accidents, Stones 


and Trees blown down by Tempeſts, &c. gave 


birth to Chirurgical Diſorders. The Want of Me- 


_ chanical Engines, and the Irregularity of the Ways 


thro? dangerous Mountains, ſtill increaſed theſe 


Accidents among the firſt Race of Mankind. Nor 
was War ever filent for any conſiderable Time ; 
| ſince we are ſupplied with an Inſtance of it be- 


tween Cain and Abdel, two of the firſt three Men 


in the World. 


1 The mere Adftions of Life will conſume the 


Body equally with the moſt acute Diſeaſe : Hun- 


ger can be bore but for a few Days, and Thirſt 
but for a few Hours ; if Matter is wanting in the 
Habit to ſupply the bodily Decays : And this Ab- 
ſtinence kills the ſooner, as the Body is ſtronger 


and uſed to a more plentiful and ſubſtantial Diet. 


For the ſtronger the Habit of Body, it is fo much 
the more obnoxious to the moſt acute Diſeaſes. A 
moſt ſevere Peſtilence may be cauſed in a Perſon 


barely by too much Morion of the Body, I ſaw 


E 3 a Man 


6 Origin if Phyfic. F. 3. 


a Man that was order'd to carry Letters in haſte 


to Nrecht, who, by exceſſive running, ſo forced 


the groſſer Parts of his Fluids into the ſmaller Veſ- 
ſels, as to render the Obſtructions incorrigible by 
any Art. Reſt and Motion of the Body ſhou'd 


never exceed proper Degrees, which was a Thing 


altogether unknown among the irſt Race of Man- 


kind. 
So ſmall, thin and tender, are the greater Num- 


ber of the Veſſels in a human Body, that it is more 
a Wonder they hold out as they do, then that they 


are ſo frequently diſordered. The largeſt Ar- 
tery, in the Coats of the ſmalleſt ſanguiferous 


Artery, is equal to the tenth Part of the Thick- 
neſs of a Spiders Thread: But that ſmall Artery 


is an Aorta with reſpect to a ſmall Artery in the 


- cortical Subſtance of the Brain. Thro' the narrow 


Orifices of theſe ſmalleſt Veſſels the various Fluids 


in our Bodies are continually propelPd with a very 
great Velocity, by which Means there is a mutual 


Attrition produced between the Parts of the cir- 
culating Fluids and the Sides of their Veſſels, and 


ſo the Action of Life deſtroys itſelf, Thoſe Veſſels 


which we find ſo very ſmall in an Adult, were ſo 


much ſmaller in the Fœtus as the Adult is larger 
than the Fœtus: For in a Conception of but two 
Weeks old, there are none of thoſe Veſſels want- 
ing which will be poſſeſs'd by it when adult. How 


eaſily, then, may theſe tender Solids be diſor- 


dered. 


There is here no Occaſion to enter into Doubt 
about the State of Innocency, which ſeems to have 
been ſhort, and in which the human Body was not 
ſubject to the preſent Accidents, nor its Structure 
the ſame ; ſince the Powers we now find in it ſeem 
inſufficient to preſerve it in the State mention'd. 


§. 4. 


„% GG» 
FS. 4. The Species were no ſooner thus in- 
ſulted with Diſeaſes, but the Preſence of thoſe 
Diſeaſes in the Body irritated it to exert a 
Sort of Mechanical Impulſe, or inconſcious 
Automatic i Motion, for their Removal: 
Which Sort of Automatic Endeavours of the 
Body to recover itſelf, are found by ſtrict Ob- 
ſervation to be exerciſed as well in Brutes, as 
rational Animals; ; notwithſtanding the Cauſe 
of that Motion is undiſcoverable by human 


Reaſon, no other being aſſignable than the 
Will of the great Author of all Things. 


* An Automaton is a Machine that performs 
various Motions without any other Cauſe than the 


_ Mechaniſm of its own Parts within itſelf ; which, 


when once put in Motion, continue ſo, from the 
ſame Cauſe, Thus a Watch is an Automaton, 
which, whilſt in Order, moves round its Hands 
by the determinate Motion of its internal Parts, 
Buy an automatic Motion, or Impulſe, we there- 
fore underſtand that Motion which reſults from 
the mechanical Structure of the human Body, which 
we can neither produce nor deſtroy by the Influence 
of the Mind or Will. It is certainly true, that 
ſuch a kind of Motion does exiſt in our Bodies, 
how much ſoever it may be diſpleaſing to ſome 
Philoſophers. The human Body is an Aſſemblage 
of ſmall elaſtick Solids, by whoſe conjunct and 
regular Actions, Life and Health are produced. 
The Head or firſt Spring of Motion, in theſe 
elaſtic Solids is the Heart, which continues its al- 
ternate ContraGions and Dilatations ſo long as the 
Animal lives. But even the ſmaller elaſtic Solids, 
which are every where continued throughout the 
B44 Body, 
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& Origin of Phyſic. F. 4. 
Body, have a Power by which they endeavour to 
reſiſt and overcome every thing injurious to the 
Oeconomy. Suppole a human Body, in a great 
Heat by violent Motion, to be ſuddenly expo- 
ſed to cold: The Blood would certainly be, by 
that means, coagulated and its Motion ftopp'd in 
the ſmaller Veſſels, if it were not for the Nature or 
inſenſible Action of the Solids ; viz. a ſudden Con- 
traction of all the cutaneous Pores, whereby they 
exclude the injurious Action of the cold. When 
Poiſon has been taken, the Animal muſt inevita- 
bly periſh, if its Force gets into the Blood, or its 
Action continue long upon the Viſcera; but pro- 
vident Nature, or this automatic Motion generally 
does, what every expert Phyſician ought firſt to 
do, i. e. ejects it by Vomit, Nor is the Mind 
able to ſuppreſs theſe automatic Endeavours of our 
Machines for Self. preſervation. Suppoſe one 
Friend tells another, that he is only going to 
threaten him with a Blow upon the Eye; and 
therefore bids him endeavour not to ſhut it at the 
Offer: The Mind is at that Time ſecure from 
Danger; but the ſpecious Offer is no ſooner made, 
than the Lids of that tender Organ are cloſed, not- 
withſtanding all the Reaſons and Reluctancy of the 
Mind to the contrary. Suppoſe a Piece of Glaſs, 
Sc. enter thro? the ſkin, if it be not extracted, it 
will by its Hardneſs and Acuteneſs always deſtroy 
the ſoft Parts in contact; therefore a Suppuration 
follows, that the injurious Body may float in a Ca- 
vity full of inſenſible Matter, without offending the 
Solids, and be afterwards diſcharged. The con- 
junct Power of all theſe Actions of the Body for 
preſerving its own Health, which ariſes from the 
wonderful Structure of its Parts, is what Hippo- 
crates calls NATURE 3 to which he aſcribes fo ma- 


by. 


8 4. Orivin f Plyfie. N 9 


ny and great Efficacies, and to mention one out of 


a Multitude, the Criſes in acute Diſeaſes. There 


is not any one Diſeaſe but receive Helps from 
this automatic Motion, which is exerted through- 
out the whole Progreſs of a Diſorder, tho? it be 
inconſcious to the Mind, Even this ſame Princi- 
ple is no leſs obſervable in Brutes. The Dog de- 
vours Graſs to looſen his Inteſtines, and expel 
their dry and chalky Faces ; nor will he eat any 
kind of Vegetable but his own Sort of Graſs. 


Poultry that live upon ſolid Grain, too compact 


to be comminuted barely by the Strength of their 


Stomachs, ſwallow little Stones, which are rough, 


and perform the Office of Teeth in their Stomachs, 


upon that ſolid Aliment: And Poultry that are 
ſick generally retire into Holes, where they pick 
Mortar from the Walls to obtund the offending 


Acidity in their Stomachs. —In Aſia there is a little 
Animal in Figure like a Lion, which if it hap— 
pens to be bit in its Conflict with the Viper, it has re- 


courſe to a Plant called Mungos, upon which it 
tumbles and revives itſelf; and then briſkly returns _ 
to the Serpent and overcomes it: Nor were Men 


acquainted with the alexipharmic Virtue -of this 


Plant by any other means. So Melampus, the 


moſt ancient of the Greek Phyſicians, of Argos, 
when he obſerved that Sheep who fed on black 
Hellebore had a Looſeneſs, he transferr'd the Uſe 


of that Medicine for the like Purpoſe in Men, and 


the Plant for many Ages aſter bore the Name 
Melampodes. By theſe Methods Mankind doubt- 
leſs acquired a conſiderable Notion in Healing. 
In like manner the uſeful Hoemorrhages which 
naturally broke out in acute Diſeaſes, encouraged 
Phlebotomy ; a Remedy which muſt of itſelf ap- 
pear otherwile en and cruel. —If a rde 


Sand 


10 Origin of phy. 1 
Sand falls into the Eye, we find the Eye lids are 


quickly and ſtrongly contracted, and the Eye by 


that means thruſt further into the Orbit; whence 
the large lacrymal Gland being compreſs'd by it, 
a Stream of Tears follow to waſh out the Sand, 


and abate the Inflammation cauſed by the Friction 


and Pain in that tender Organ. But what can be 


more ſimple and eaſy than to imitate Nature, by 
injecting ſome warm and mild Liquor, to waſh out 
the foreign Bodies and abate the Inflammation 
cauſed by their Roughneſs, 

In vain muſt a Phyſician endeavour to account 


for an Appearance in Nature, the Cauſes of which 
he is ignorant; as we are aſſured by the different 
Effects of Medicines. The human Body has a Fa- 


culty of rejecting every thing foreign to its Nature, 


in common with all Animals, Vegetables, and even 
Metals; for Gold in its Element, or Mine, will 
not join itſelf to any thing that will not turn to 
Gold. The Facts are certain, and obſerved by the 

Reſearchers of Nature; but in vain do we {trive 
to explain their Cauſes, | 


8. 5. Another Principle differing from the 


former, was the uneaſy Senſation in the 
Mind, cauſed by the impeded Action itſelf 


of any Member; or the Torment of Pain, 
irritating any diſorder'd Part, and oppreſling 


the Mind with Grief: This excited the Mind 


alſo to ſearch after, and apply Remedies fit to 
remove thoſe Impediments; which Remedies 
were hit upon either by natural Inſtinct, or 


by promiſcuous Experiments. 


Theſe Endeavours of the Mind proceed from 
its being impatient of Pain, Fan by all the 
| Means 


WY 


f. ᷣͤ 


8 Origin of Phyfic. 11 
Means it can think of to obtain Eaſe : nor is it a 
Principle in common with, but quite diſtinct from 


that of the automatic Motions of the Body, F. 4. 
—'Theſe Endeavours of the Mind for Eaſe are re- 


ducible to two Claſſes. To the firſt belong pro- 


miſcuous Experiments made without Reaſon or Ob. 
ſervation : as by ſtriving to eaſe a Part by variouſly 


changing its Situation, applying any thing to a 


Wound or Burn that comes firft to hand, c. 
When any thing falls into the Eye, a Stream of 


Tears will flow from the automatic Motion, to 


waſh it out; but the Mind being uneaſy at the 
Senſe of Pain, will alſo uſe its Endeavours by va- 
= rious Trials; as applying the Hand to the Eye, 
and rubbing the Eye-lids, Cc. and ſo forwards 

the Actions of the preceding. If a Perſon has a 
Pain in his Side, he will diſpoſe himſelf in various 
| Situations till he acquires the moſt ealy. And 


when any of theſe Trials have proved ſucceſsful, 


they will be remember'd and talk'd of by the Pa- 
tient: and hence aroſe the firſt Rudiments of Phy- 


ſic. —The other Claſs of theſe Endeavours of the 


Mind for Eaſe, is, when it oppoſes Diſorders with 


Remedies to which it is directed by Reaſon, Obſer- 


vation, or the Nature of Things. Thus the beſt 
Remedy for a Man fatigued with great Heat and 
violent Exerciſe, is what will dilute the Blood and 
mitigate the Acrimony to which its Salts are incli- 
ning; but if we attend to the Appetite,. we ſhall 
find it deſires for this purpoſe a cool, watery and 
acidulated Drink. And as moft Men die from the 
Want of Fluidity and Obſtruction of the Blood; 
it frequently happens, that from this Appetite the 


Sick will have a ſtrong Deſire for cold Water before 
Death; the careleſs Phyſician at that time neglect- 
ing to take notice of the Appetites, which point to 
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the immediate Cauſe of the Diſeaſe. Theſe En- 
deavours belong to the Mind; and even in Brutes 
we cannot attribute them to the Body: for the Bo- 
dy of a Perſon aſleep, or in an Apoplexy, takes 
no Concern for Aliment, or other Wants. There 
are many extraordinary Appetites to uncommon 
Food, in ſeveral Diſorders, to be attributed to this 
Principle; which Diſorders are by that means fre- 
- quently brought to a Period. A Perſon in an 
acute Fever longs for Grapes, or to be in the Cold ; 
his Friends diſſuade him, his Attendants deny 
them to him: however, he happens to get his 
long'd-for Dainty, and returns with his languid 
| Fibres braced up, or a looſe Belly, diſcharging the 
obſtructing Viſcidities; and thus gets well. A 
rich Patient of Amſterdam, and a liberal Rewarder 
of the Faculty, longed for pickled Herrings : his 
Phyſicians refuſed them; yet he ventured on 'em, 
and was cured : the Hiſtory i is extant in Tulpius; 
and there are a hundred Inſtances of the like Na- 
ture, in Dropſies, intermitting Fevers, &c. to be 
met with in the Writers of Obſervations. The 
Girl that has a Chloroſis eats Chalk, Fuller's 
Earth, or other earthy Subſtances which obtund 
Acidities : this Appetite is bad with reſpect to a 
healthy Body; but in that preſent Diſorder it directs 
to a proper Remedy. There are ſo many Hiſto- 
ries of Succeſs in moſt Diſorders from the Gratifi- 
cation of longing Appetites, that I think a Phyſi- 
cian ought not inconſiderately to deny them. 
Nor ought any body to accuſe me from hence, with 
having ſuppoſed our Machines to be acted by a ſort 
of fatal Neceſſity, contrary to a free Agency. I 
only deduce Conſequences from Facts, and aſſert 
what I have experienced ; being firſt certain of 
their Cauſes and Effects: than which, I know no 


other way to Knowledge. 
| ö. 6. Fr om 


6. 6. Origin of — z; 


8. 6. From theſe Principles ($. 4, and 5.) 


the Art of Phyſic or Healing took its firſt 
Riſe; and in that Senſe (F. 4, and .) it was 
at all Times and in all Flaces practiſed by 


FOOTY 


Nama Phyſic, as geſcrib'd at 4 4, and 5. was 
practiſed by Mankind at all Times and in all Pla- 
ces; for the Species were never exempt from Diſ- 
orders (per F. 3.) and Means to remove thoſe Diſ- 
orders were ſought after in all Ages (per F. 5.) 
therefore natural Phyſic was always in Practice; 
and no Man was ever deprived of natural Inſtinct. 
But the Art of Phyſic eſtabliſn'd by human Know- 


ledge is of a much later Date, for there were not 


always People who imitated and improved the 


Method of Healing barely founded on Nature. 


But human Minds are not limited to the Sphere of 
Inſtinft, which only conſiders preſent Objects, for 


that is the State of Brutes ; but by comparing paſt 
Objects with thoſe that are preſent, it can attain 
to the Knowledge of future Events. From an 
Obſervation of the Appearances in the Heavens, 


DO ſeveral Ages, aroſe the Art of Aſtrono- 
till at length they could as certainly foretel 

an an Eclipſe Ten Years to come, as the daily riſing 

and ſetting of the Sun. In the fame manner be- 


gan Phyſic, when a Perſon could diſtinguiſh Diſ- 
eaſes, and had obſerved what good Events had 
happen'd in them from Art, Accident, or Nature; 


whence he could infer and fafely pronounce, ** a 


* Hundred have been cured of the Diſeaſe which 


cc 


** and it will be ſo in you, my Patient.“ This 


Art of predicting might be greatly favour'd by the 


Longzvity 


appears with theſe Signs, by ſuch a Medicine; 
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Longævity of our Forefathers, by which they 
were capable of an infinite Number of Experi- 


ments, and ſo might be furniſh'd with an infinite 


Number of Caſes by their own Memories, which 
our ſhort- liv'd Generation is obliged to ſupply 


from the ſtanding Obſervations of others. 


§. 7. From the moſt early Accounts of 
Hiſtory" and Fable, we learn that the Art of 
Phyſic or Healing was firſt cultivated, fo as 


to prevent future and cure preſent Diſeaſes, 


amongſt the Afſyrians, Babylonians, Chalde- 
ans 2, and Magi; from theſe it came into 


Egypt 3, Lybia, Cyreniaca 4, and Croto5 ; and 
thence it was carried into Greece 6, where it 
principally flouriſh'd in the Peninſula of Cui- 


dos 7, and the Iflands of Rhodes 3, Cos 9, and 


Epidaurus 10. 


It is no eaſy matter to determine the Time 
when Phyſic firſt appeared as an Art, or, which is 


the ſame, when a ſelect Number of Men took up- 


on them the Care of their Fellow-Citizens Health; 
yet we ought to diſtinguiſh or claſs the Times of 
its Advances according to the Accounts given 
us. The firſt and moſt early of which we can 
only gueſs at from the nature of the thing, having 
no Accounts of thoſe Men and their Tranſactions 


this way. The ſecond is fabulous, the Monuments 
of which we poſſeſs, but deform'd with Rhetoric, 


and other arbitrary Ornaments. And the third 1s 
hiſtorical, taken from the Commentaries of ſerious 
and learned Hiſtorians. — It is probable that before 
and after the Flood there were a few old Sages 
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more particularly curious and delighted with exa- 
mining their own and others Diſorders than the 
reſt, who from their Curioſity made ſtill better 
Obſervation of what uſually cauſed and cured thoſe 
Diſorders ; that there were ſuch, we learn from 


Fable, the moſt ancient Kind of Hiſtory, which 
tells us of one Phæbus or Solus in this Character, 
but this Phebus was Horus King of the Aſſyrians, 


who, according to Pliny, was the Inventor of a 


particular Medicine; and the word Horo ſignify- 


ing Light in the oldeſt of Languages, Hebrew, does 
allo confirm that he and Phæbus were the ſame. — 
But it is probable that the Art of Healing took its 
firſt Riſe in Me ſopotamia, or not far from it, be- 


cauſe there was the Birth or firſt Seat of Mankind,” 
and there was fix*d the firſt Kingdom that was fra- 
med; in that happy and temperate Region our 
long-liv'd Forefathers invented moſt Arts. But 
from thence Phyſic paſſed with Aſtronomy and 
Languages into Phenicia, and from Pbænicia it 


might ſpread into Egypt; but that Egypt did not 


produce the firſt Cultivators of Arts, may be judg'd 


from the Nature of the Country, which was unin- 


habitable till they had made it ſo by artificial Motes 
and Banks. And even many Ages after that, in 
Aſſyria, we find the Art no further advanced than 


for one Neighbour to help another in his Illneſs ; 


which was the firſt Method of practiſing Phyſic. 


The Chaldeans were the firſt Colonies that ſet- 


tled in Aſſyria, and their Rulers and Judges were 
called Magi, who formed the Precepts of their 


Knowledge into Verſes, being Maſters of every 


Science; ſince their very Kings were not permit- 


ted to rule unleſs they had been learned of the 


Magi, as we are informed by Pliny. Among theſe 
Magi, Zoroaſter was one of the moſt conſiderable, 
| whom 
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16 Progreſs of Phyſic F. 7. 
whom Superſtition has rank'd among the Number 
of diabolical Sorcerers, thro? the perverted or mi- 


ſtaken Senſe of the Name Magi, or Magicians ; 


much in the ſame manner as the Romans, hating 
the ſeditious and threatning Enquiries of Aſtrolo- | 
gers, expell'd all that bore the Name of Mathema- 
tician out of 7aly, Length of Time has buried 
from us the Learning of the Cha/deans in Oblivion. 
The vaſt Number of Books which contained the 
Learning of the Eaſtern Nations, ſhared the Fate 
of periſhing with their regal Cities, as Niniva, 


FJeruſalem, Babylon, Perſepalis, and Alexandria ; 


what now remains to us is but little, and muſt ei- 
ther be taken from Herodotus, or deduced from 
Conjecture. The Writings we poſſeſs of Sanchoni- 


10 abe and Beroſus on this Head are imperfect, and 
| for the earlieſt Part of their Hiſtory, we have no 
Fill a Account but in the ſacred Scripture. The oldeſt 


Hiſtorian is Moſes, next to his follows the Book of 


Foſhua, then the Author of the Books of Kings, and 
the Apocrypha 3 and after them come the Writings 
which remain to us of Sanchoniatbon, which to our 
great Trouble are very imperfect. At a long In- 


rerval from the preceding came Herodotus, who 


was followed by Thucydides and Xenophon, That 


there were Phyſicians in the Eaſtern Parts, is con- 
firmed by the Accounts of David (1 Kings 1. 3, 4, 
5.) and Aſa (2 Chron. xvi. 14.) but that they were 


not famous in the Time of the Perſian King Darius 


Hyſtaſpis, ſeems to follow from his not ſending for 
his own Country, but Egyptian Phyſicians when 


he had luxated his Foot. 

The Egyptians made great Advances in Phy- 
ſic ; for their Prieſts, who were Interpreters be- 
tween the Gods and Men, and even their Kings, 
approved of the opening of dead Bodies, to find 


Our, 


5. 7. to Hippoctates, 17 
out the Cauſes of Death; but that and the reſt of 
their Sciences they kept as hidden Secrets, wrapt 
up and conceal'd in obſcure Figures or Hierogly- 
phics. That the Office of Phylician was very an- 
cient among: the Eg ypiians, may be learn'd from 
the ſacred Scripture, where it tells us, that when 
Jacob dy d in Egypt his Body was embalm'd by 
Joſeph's Phyſicians. But that the Number of their 
= Phyſicians was very great, will appear from but 
one ſingle Part of the Body being aſſign'd for the 
Province of one Phyſician ; ſome took upon them 
the Care of the Eyes, others the Ears, and others. 
different Parts of the Body; ſpending their whole 
Lives in the Knowledge and Cure of the Diſorders 
of each Part, and being ſubjected to Puniſhments 
or Rewards according as they acted : fo that E 
proved another native Country to Phyſic, from 
W whence the great Plato, Thales, Laertius, and par- 
ticularly Democritus, and all Greece, acquired their 
Skill, according to their own Confeſſions. The 
Feyptian Learning ſuffered greatly by the cruel 
Wars under the Pharaob Nech#s, Hophra, and 
Pſammenites, when Egypt was firſt ſubdued by the 
Alſyrians; and afterwards by the Perſians ; inſo- 


of much that the Egyptian Phyſicians belonging to 
; | the Court with Difficulty eſcaped the Sword, at 
55 the Requeſt of Democedes of Croto, when they had 
ih in vain attempred to reduce the luxated Foot of 
0 King Darius, Son of Hyſtaſpes. But afterwards 
we Egypt aſpired to its former Glory | in this Science, 
1 when in following Ages flouriſh'd Herophilus, 
85 Eraſiſtralus, Ammonius, Dio ſcorides, and others, 
who were ſo well ſkill'd in all the Parts of Phyſic, 
A that ſuch as deſired any Knowledge in that Fa- 
85 culty, reſorted to learn of them from all the 


Countries around them. 
E .4 its 
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Cyreniaca was a happy Province amidft the 
barren Sands, which produced, among other Phi- 
loſophers of celebrated Name, Ariſtippus, Eratof- 
thenes, Callimachus, and Carneades; but no con- 
ſiderable profeſs'd Phyfician : tho? after the Croto- 
nians, the Cyreniaus were firft concern'd in Phyſic 
there. In chat Place alſo grew the famous Plant 
Silphium, which was exprefs'd, as a particular Gift 
of the Gods, upon the Coin of Ballus, the African 

King, who built Cyrene. 

At Croto flouriſhed the Pythagorean School, 
which produced the Phyſician Democedes ; who, 
upon the Slaughter of the Tyrant Samins Polycra- 

tes, whom he attended, was brought into Perſia, 
where he recovered the luxated Foot of Darius by 
applying Mallows, after it had been made more 
difficult to cure by the bad Treatment of the 
Egyptian Phyficians. There he alſo cured an Ulcer 
in the Breaſt of Atoſea ; but being advanc'd with 
much Wealth and Honour, he affectionately re 
turn'd afterwards to his own Country, xn Bee 
with the Embaſſy of the firſt Perſian War. But 
when the Philoſophers were expelPd from Croto, 
and the Pythagorean School burnt thro? Malice, 
another was erected at Metapontus, 

5 Phyſic ſeems to have paſſed into Greece from 
Egypt in the Time of King Amaſis, under whom 2 
Egypt drove a conſiderable Commerce with Greece, 

as we are inform'd by the Altic Laws brought out 
of Egypt by Solon. The Fame of Phyſic in Greece 
was very inconſiderable at firſt; the moſt ancient 
Phyſician that was a Native Greek, ſeems to have 
been Melampus, who having found out the Nature 
of Hellebore by obſerving its Effects on. Goats, 
cured the Daughters of King Proetus of an hyſte- 
ric FUreDZFs which made them imagine themſelves 
changed 
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changed into Cows, leaving afterwards his own 
Name to that ſalutary Plant. 

7 Cnidos was a City in the leſſer Af a, which 
ſeems to have taken the Art of Phylic from their 
neighbouring A/ſyrians ; in that City flouriſhed a 
celebrated medicinal School, as Galen tells us, 
whoſe Methods of Healing, are often quoted by 
Hippocrates, who has from thence reſerved to us 
many Monuments concerning the ancient State of 
Phyſicz and this probably may give Riſe to that 


BW falſe Reflection upon this Father of Phyſic, viz. 


that Hippocrates ſtole his Obſervations from the 
Cnidian Temple, and afterward ſet it on Fire to 
conceal his Plagiary, by which he appropriated 
the Wiſdom of his medical Anceſtors to his own 
Pen. But the Cnidian Phyſic ſeemed principally 
to conſiſt in a ſtri& Obſervation of the antecedent 
and conſequent Symptoms of Diſeaſes, without 
deducing any Indications from them, or referring 
particular Diſeaſes to their general Cauſes ; for 
which Hippocrates deſervedly Teprehends them. 

s Rhodes was an Iſland celebrated for the Inge- 
nuity of its Citizens, for their Study in Naviga- 
tion, and the Healthineſs of its Air, being Jiberiuss 
wiſh'd- for Place of Exile; it ſome Time enjoy'd a 
very ancient School of Phyſicians, which was fo 
much decay'd and forgot in the Time of Hippo- 
= crates, that he does not once mention it. = 
Co, was the Iſland where the firſt School of the 

Aſclepiads was fixed; concerning which we ſhall 
be more particular | in our Account of Ke een 
\. 13 and 14. 
V At Epidaurus we are told A [eulapius was born, 
where the Worſhip of that God was very ancient 


ly performed Miracles; but when a raging Peſti- 
lence came to Rome, he fixed his Seat there. In 
. the 


and famous, inaſmuch as the God himſelf frequent- 1 


20 Progreſs of Phyfic F. 8, 
the Temple of the ſalutary God, the Sick, who 
came far and near, uſed to ſleep, and receive their 
divine Advice in Dreams. — The State of Phy- 
ſic, as we have hitherto traced it, was wholly em- 
pirical; and this Period of it may be conſidered 
as its Infancy. 


F. 8. The firſt Foundation of Phyſic (as 
yet empirical) was therefore raiſed, 1. By 
accidental Diſcoveries i, made without any 
Deſign. 2. By natural In/tin# 2. And, 3. 
By unexpected or extraordinary Events 3, 
Which were the firſt Sources of W 
or ſimple N 


Hereby we intend the Knowledge of unuſual 
Effects from ſeveral Cauſes, by ſome Variation, 
which the Mind could not diſcern to be ſufficient 
in the Agent. Thus Men found that cold Water, 
| tho? the moſt harmleſs of any Drink, being drank 

when the Blood was in a heat, would cauſe a Pleu- 
riſy, and even Death. And ſo the Inhabitants of 
Cairo found only by Experience, that when the 
Nile overflowed its Banks, on the ſame Day the 
Plague would decline and ceaſe. 

2 By Inſtin# we here underſtand thoſe auxiliary 
Mane reſulting both from the automatic Motions 
of the Body (F. 4.) and the ſpontaneous Endea- 
vours of the Mind (S. 5.) : not indeed the Conſe- 
quence of human Reaſon, yet ſufficiently conlide- 
Table, and not unworthy to be examin'd into. 

3 Theſe Events are Effects contrary to the re- 
_ ceived Opinions of Men; as if a Perſon in a Fe- 

ver, who was ſtrictly forbidden all Garden Fruits, 
ſhould recover his Health by eating plenty of 
Grapes ;z or as if the Ancients having experienc'd 

the 
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the cold Air of Service in inflammatory Fevers, 
ſhould uſe the ſame with fatal Conſequence in a 
Ty 


56.9. The Art thus imperfe cy eſtabliſhed, 
was ſoon improved and enlarged. 1. By re- 


membering the Succeſs of the Ne 


which had been made in it (per F. 8.) 2. By 
regiſtering a Deſcription of the ſeveral Diſea- 


ſes, the Remedies, and their Operations; ; 


which were engrav'd upon the Pillars, Tables, 


and Walls of the Temples", And, 3. By ex- 


poſing the Sick in the public Markets and 


High- ways, in order for thoſe who paſſed by 


to examine them concerning their Diſorders; 
that if they had known any thing effectual in 
the like Diſtemper, they might acquaint them 
with it, and adviſe them the ſame; and hence 
aroſe Obſervation, deſignedly made to remark | 


the Events of Modicines and Diſeaſes. And 


thus Empiriciſm, or the Practice of Phyſic 
by mere Obſervation, became more perfect 
from each of theſe Principles (8. 8, 9.) tho 
as yet the Faculty could only diſtinguiſh the 


paſt and preſent Events. But the Art was alſo 


advanced, 4. by Reaſoning *, from comparing 
the Events obſerved ( er &. 8, 9.) with the 
pireſent Circumſtances and conſequent Effects 


which was termed Analogy. 


1 Ii was a laudable Sufbam that obtain'd 7 among 


the Ancients, for any one that eſcaped ſome — 
minent Danger, to record the Hiſtory of their 


Preſcrvation! in the Temple dedicated to the Dei- 
c ; ty 
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ty to whom ſuch Preſervation was 1 owing ; 
thus ic was after eſcaping Shipwrecks, and reco- 
vering from Diſeaſes, that a Hiſtory of the Diſeaſe, 
the Advice, and Means of Cure, might be expreſ- 
ſed to future Ages in a Table devoted to that Uſe. 
Theſe Tables were the firſt Books that contained 
any medical Preſcriptions, and Caſes, or Hiſtories 
of Diſeaſes. With Monuments of this kind were 
filled the Roof and Walls of the Tem pr at Epi- 
daurus: Things certainly of more Ulſe than the 
pompous Monuments and flattering Accounts of 
People which in theſe Ages make the Ornaments 
of our religious Buildings. 
When any Body paſſed by the Bed of a ſick 
Perſon expoſed in ſome public Place for Advice, 
they aſked what his Diſorder was? The Anſwer 
might be probably, an acute Fever ; the Paſſenger 
upon this recalling to mind whether himſelt or any 
Acquaintance had been ill, and cured of the like 
Diſeaſe by any Remedy, bleeding, &c. the like 
Means was then recommended to the Patient on 
his own Experience; and thus Analogy made ano- 
ther and more perfect kind of Practice in Medi- 
cine, which even the Empirics themſelves cannot 
practiſe without; for notwithſtanding they ſo 
much condemn Reaſoning i in | Phylic, they ſecretly 
call in its Aſſiſtance, 


S. 10. The Art in ſome meaſure thus (8. 9.) 

 eſtabliſh'd, was further improved and perfect- 
ed, (I.) By appointing certain Perſons as Phy- 
fcians i for the Cure of only one or a whole 
Claſs of Diſeaſes. (2.) By thoſe Phyſicians ta- 
king exact Accounts or Hiſtories of the ſeveral 
Caſe 2 or Diſorders which came under their 
Care, And, (3,) By their accurately ——_— 

an 
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and deſcribing the ſeveral Remedies 3 applied, 
with their Operations and Uſes. ——Phyfic be- 
ing thus hereditary in but a few Families, and 
engroſſed 4 by a ſmall Number of Hands, eſpe- 
cially among the Prieſts, it brought them 
much Honour and Wealth, tho' the Art itſelf 

was by that means extremely cramp'd in its 
Advancement. F; SY 


Certain Prieſts were appointed by the com- 
mon Laws among the Eg yptians for the Praftice 
of Phyſic, who had an Income for their Service 
at the Public Expence, and were confined in their 
Practice under 333 Reſtrictions. As, (1.) 

That no one preſume to practiſe beyond the Bounds 
of the particular Diſeaſe or Claſs which had been 


ö 
1 

| made his Province, but that each profeſs and act = 
only for the Cure of ſuch Diſorders as had been [i 
_ cuſtomary for his Family. That (2.) every Phy- i 
| ſician practiſe agreeable to the Books of Hermes, : ; 
and not to act otherwiſe at his Peril; but to be 7 
under certain Penalties for male Practice. That [| 
(3.) no Phyſician preſume to excite Evacuations | 
3 till the fourth Day of a Diſeaſe. That none but [| 
Glyſters and gentle Remedies be uſed before the 1 

third Day in Fevers, ſtrictly refraining from Vo- = 

mits and Purges. That (4.) none but Phyſicians 1 
| | preſume to practiſe Medicine, Thus Phyſic muſt ; 
| have evidently received conſiderable Advances a? 
FN mong this wiſe, rich, and flouriſhing People, who f | 
. ſo ſtudiouſly endeavour'd to cultivate it. — 
| | Great was the Accuracy and Induſtry of the | | 
þ Ancients in their medical Obſervations, or Ac- i 
counts of Diſeaſes ; they patiently and carefully re- 
mark'd not only the paſt and preſent Condition of 
the Diſeaſe, but alſo the Patient's Age, Sex, Ha- 
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24 Progreſs of Phyſic 3818. 
bit, Strength, and Diet; yet ſo little were they ad- 
dicted to Hypotheſes, precarious Reaſonings, and 
drawing Concluſions from their Obſervations, that 
_ Hippocrates reprehends them for Timidity in thoſe 
Relpects, bo ber le Fred 421. bY F 
Ihe Medicines of that Age were taken chiefly 
from Plants; in the gathering and preparing of 
which the Ancients were extremely induſtrious, as 
we may judge from the Cratonic Epiſtle of Hippo- 
2 1 he wy rag points out the na- 
tive Soil, Time of gathering, and Metho' 
ing Hellebore. b 8 e een, 
The Prieſts, being covetous of Wealth and 
Reverence from the People, and in order to in- 
creaſe the Reſpect and Number of their Patients, 
concealed the Art under the Pomp of Superſtition 
and Fable; by theſe Means depriving the Public 
ol its Benefits, they reſerv'd the Art as a Secret to 
themſelves and Families. — Thus when Tphiclus 
aſk'd the Advice of Melampus for Impotency, after 
the ſpecious Apparatus of Sacrifices and Augury, 
he ordered him the Ruſt of a Knife that had been 
ſtuck into an Oak ; by this formidable, but vain 
Shew of Religion, he endeavour'd to conceal that 
{imple Preparation of Steel, which had been lowly 
diſſolved by the acid Juice of the Tree, and was 
certainly a moſt excellent corroborating Medicine. 
A military Captain, who had a ſpitting of Blood, 
beſought #ſ/culapins tor a Remedy; the Prieſts, 
vho were verſed in Phyſic, anſwer'd, inſtead of the | 
Log! F that Xe muſt take the Kernels of Pine- 
„ Apples mixed with Honey,” a very pro 
PR! 5 4a by which he was ARENA a | 
crates himſelf bound his Pupils by an Oath not to 
divulge the Myſteries of their Profeſſion to the 
profane Commonality. But throughout the whole 
Univerſe Phyſic was originally practiſed by hardly 
any 
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any but the Prieſts ; thus it was among the Jes 


and Egyptians; in the Iſland Lemnos, where the 


Prieſts of Vulcan practiſed Phyſic; among the 
Indians, whoſe Prieſts were diſtinguiſhed by the 
ancient Name of Brachmans ; and. laſtly, among 
the French and Germans, Where they were called 


Druids. 
F. II. Add to theſe 6 9, 10.) chat (1. 1 the 


Sickneſs, and Death, 


g Sacrificing was a religious Rive; among the 


Atonement, or pleaſe the Deity, but ſuch as were 
made of Victims perfectly ſound, therefore the 


morbid or healthy Appearance of their Fibres. 


even before the Time of Fo/eph; in order to which 


tion 


Inſpections of Carcaſes by Prieſts in their dai- 
ly Sacrifices i, (2.) the Cuſtom of embalming 2 
and opening the Dead, (3.) the Inſpection of 
Wounds, happening in all Ages, and (4.) 
laſtly, the dreſſing of Carcaſes by the Butcher 3, 
each afforded ſome Knowledge of the anato- 
mical Structure of ſound Bodies as alſo of the ; 
immediate and abſtruſe Cauſes of Health, 


firſt of Mankind, as we learn from our Accounts 
of Abel and Noab i in the ſacred Hiſtory ; and from 

| the very ancient, though fabulous Account, of the 
golden Age. But as no Sacrifice would make 


Prieſts were obliged to be ſollicitous in their En- 
quiry after the Signs of their perfect Health, and 
to learn what States of the Viſcera imported that 
the Animal was unſound, being to anſwer for the 
Succeſs or Miſcarriage of his Oblation from the 


2 The Cuſtom of Embalming is very ancient, 


they were obliged to open the Body, take out the 
Viſcera, and fill up their Spaces with a Compoſi- 
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26 Progreſs of Phyfc F. 12, 
tion of Spices ; but all this could hardly be done 
for on Ages together, without ee detect- 


ing the latent Cauſes of the moſt ſevere Diſeaſes, 
as well as the Structure and Situation of the Parts; 


and hence the firſt Foundation of practical Anatc- 


My. 

" The Butcher diffecting brute Animals, could 
not avoid ſeeing the natural State, Situation, Num— 
ber, Figure, Cc. of their Viſcera, and various Hu- 
mours; but frequent and deſtructive War afford- 
ed Opportunities of diſcovering many of the Muſ- 
cles and larger Veſſels, with the Articulations of 


Bones, to the naked Eye in the yet living Subject; 


inſomuch that ſome have attempted to extract a 
Syſtem of Anatomy from Homer, who has in re- 
ality writ Hiſtories of Wounds ilfully and ana- 


| . ſtated. 


8 12. And laſtly, the Art ſeems to | have 
been in a manner compleated, (1.) By the 


Diſſection of living Animals i made with a phi- 
loſophical View, and an accurate Inſpection i 
of human Bodies after they had been kill'd by 

ſome Diſeaſe. (2.) By taking a more exact 


Acccount of the Cauſes of Diſtempers, diſtin- 
guiſhing their Stages into Beginning, Increaſe, 
Height, and Decreaſe, Terminations, Varia- 


tions, and different Symptoms. (3) By ai 
more perfect Knowledge of Medicines, artful- 
ly chuſing, preparing, and applying them; iſ 


having firſt obſery'd their Strength and Ope- N 


rations. 


5 Democritus, being ſkild in the Learning of a 
the Egyptians and Phenicians, ſpent a long Like 
in Experiments, particularly | in the Diſſection of 

Brutes, 


5. I 3. under Hippocrates 27 


Brutes, to diſcover the Cauſes and Seats of Diſea- f 


ſes, The living Diſſection of brute Animals alone 
afforded always the greateſt Advances to Phyſic; 


without this neither would Herophilus have ; 7g 


vered the lacteal Veſſels in Kids, Euſtachius and 
Pecguet their Receptaculum Chyli, and thoracic 
Duct in the Horſe and Dog; nor Harvey his cele- 
brated Circulation of the Blood. But theſe Diſſe- 
ctions were made with a double View, one merely 


in the way of common Butchery ; the other with 
a View to Philoſophy and Phyſic. Democritus 


ſeems alſo to have joined W with his 


phyſical Experiments, having wrote of Gravity, a 
Vacuum, and the Elements. 


& 13. At length Hippocrates i, in the ſame 
Age with Democritus, being well ſkeill d in all 
theſe (F. 7, to 13.) Particulars, and furniſh'd 
with numerous wiſe Obſervations of his own 
as well as of others, form'd the beſt of them 


into a Greek Syſtem of Phyſic; and was the 


firſt that truly deſerved the title of Phyſician : 
for being of incomparable Reaſon and ample 


Experience, ſupported by a ſound Philoſophy, 


he laid a juſt and rational F oundation of 2885 


lic for future Ages. 


6 Hippocrates was a Man of happy Seals and 


great Learning, verſed in the Philoſophy of De- 
mocritus, which was the pureſt of any Syſtem, be- 


ing founded on three Principles, Atoms, Gravity, 
and a Vacuum; which have been in our Age again 
reſtored by the moſt ſolid Reaſonings of Sir Iſaac 


Newton, Being deſcended from the great Æſcula- 


Pius, the medical Knowledge of his Anceſtors in a 


Manner 1 and improv'd in his Blood from the 


very | 
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Writings on that Subject; for he learn'd the Stru- 


of their Parts, and obſerved that the Inteſtinum 
jejunum was almoſt empty of Aliment. He was 


- uſeleſs with regard to Phyſic, he ſpeaks of moral ; 


that by juſt Reaſoning joined the Theory to Pra- 
. Etice in Phyſic. He has given us ſuch Hiſtories i 
of Diſeaſes from his own Practice and Obſerva- 


be ſatisfied in this, any body may, like or 
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very Birth; he imbib'd the Learning of the School 
at Cnidos and of the Egyptians in his Travels; fo 
wealthy, that he is ſaid to have ſent his Son Theſ- 
ſalus with a Ship armed and freighted with Medi- 
cines as a Gift, to attend the Athenian Fleet in their 
Voyage to Sicily, He had under him a Claſs of 
young Phyſicians, who were employ'd in making 
Experiments; which, when communicated to Hip- 
pocrates, he ſhew'd the Uſe of them to Phyſic. In 
his Practice he ſucceeded beyond any Mortal, be- 
ing requited with divine Honours for his Service in 
the Plague at Athens and Theſſalia. He was no in- 
conſiderable Anatomiſt, tho' he did not publiſh his 


cture of human Bodies from a careful Diffection 


fo well ſ{kilPd in Surgery, that the Merit of no 
one comes up to him. He ſeems to have been a 
Lover of the Mathematics, from the Letter to his 
Son Theſſalus, When he aſſerts Philoſophy to be 


Philoſophy, upon which alone the Pythagorean i 
School was then employ'd. He made himſelf MW 
well acquainted with the Opinions of his preceding 
and contemporary Phyſicians, and was the firſt 


tion, illuſtrated with the Experiments of his Pu- 
pils, as may vie with the beſt of our Moderns ; 
and eſpecially in acute Diſeaſes, as the Pleutiſy, 
Phrenſy, Quinſy, Sc. he has been fo ample, _ 
his Succeſſors to this Day can add but little; t 


compile an Index of the Particulars relating to one 
Diſeaſe interſperſed taro the Writings of Hippo- 
crates, 


d. 14. under Hippocrates. 29 


crates, and afterwards let them be compared with 
what is given us on the like Diſeaſe by other Au- 
thors. His Works have been reviſed by Aretzus, 
but more perfectly by Galen. 1 


FS. 14. This Work of Hippocrates continued 


improving among the A/clepiads i, and was 
afterwards digeſted into a more regular Method 
by Areteus 2; and being ſtill further improved 


at various Times by ſeveral Artiſts in different 


Countries, it was brought into the School of 
Alexandria, and came at laſt into the Hands 
of Galen. e 


The Deſcendants. of Aſculapius preſerved the 


Doctrines of Hippocrates entire to the Time of 71. 
berius and Galen. The whole Family being thus 
bleſs'd with the rich Treaſure of Obſervations that 


had been made and left them by their Anceſtors, 
and being alſo furniſh'd each with their own Know- 


1 ledge and Experiments, were by thoſe Means in- 


formed how to moderate Nature; to excite her 
Forces when languiſhing, and to reſtrain her Pow- 
ers when too violent. They learn'd the Virtues of 


Medicines not from ſuperſtitious Writings, but 


from the real Facts and Experiments of many 
Ages, — Their Method of Practice was like what 
ſollows: they knew by Experience that a Pleuriſy, 
accompany'd with particular Appearances in the 
Spittle, Reſpiration, Heat and Pain, uſually ended 
in a fatal Mortification within the Space of three 


Days; but they found it had been alſo obſerv'd by 


one of their Anceſtors, that a Patient in the ſame 
Caſe recover'd by profuſe bleeding from a Wound 
till he fainted, whereas others in the like Diſeaſe 
| periſh'd at the fame time; therefore imitating the 

Oe I Advice 
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Advice of Nature, they bled plentifully, and ex- 
hibited lenient, watery, and diluent Medicines; 
which Method they found to ſucceed the beſt in 
all acute or inflammatory Caſes. But they alſo 


learned by the Obſervations of their Anceſtors, 


that a Pleuriſy attended with a free Reſpiration, a 
thick Spittle, with little Particles of Blood, and 
other Circumſtances of Heat and Pain, imported 
that the Diſeaſe would terminate the firſt Day ; in 
which Cafe they therefore Jeft the Diſeaſe to Na- 
ture; for they had found bleeding under theſe Cir- 
eumſtances to ſuppreſs the ſpitting, prolong the 
| Diſeaſe, and render it more dangerous. 
| * Before Aretæus we ought to have given Hero. 
_ philus and Eraſiſtratus their due Praiſe, as two ſkil- 
ful Improvers of Anatomy. Herophilus is even 
ſaid to have diſſected three hundred human Bodies, 
many of which, being Criminals, were opened 
alive: No wonder then he ſhould perceive white 
Veins (i. e. the Lacteals) in the Meſentery; which, 
by the way, is an Argument that the Anatomy of 
the Greeks was not ſo ſuperficial as many have ima- 
gined. Erafiſtratus wiſely obſerved, that an Inflam- 
mation happen'd whenever the Blood paſſed out of 
its proper Veſſels into thoſe which only convey Spi- 
rits, meaning the Lymphatics. But theſe curious 


Writings periſh'd in the Conflagration of the Pto- 


læmæan Library, which happen'd in the time of (the 
firſt or) Julius Cæſar. The Library was founded 
by King Piolemeus Philadelphus, and was ſupport- 
ed by the ſucceeding Kings in Alexandria, to which 
City the moſt ſkilful Men in all Arts were ſolicited 
at the public Charge. Alenamdria was frequented 
by the Learned of every Nation, for the Promo- 
tion of Learning, and particularly Phyſic. From 
hence came Galen: And here Attalus King of Per- 
gamus founded a Library, and made phyſical Ex- 
pPeriments 


2 lin Cn 
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periments of Poiſons on Criminals. But Aretæus 
of Cappadocia was the firſt, who being ſkill'd in 
the Writings of Hippocrates, and other Greek Phy- 
ficians, reduced Phyſic into a more regular Syſtem, 
and added what had been left upon the ſame Sub- 
ject by other moſt eminent Phyſicians. After him, 
| Aſclepiades of Bithynia, in order to advance his 
Fame, boaſted he had ſecret Medicines, by which 
he preſerv'd his Health, kept off Diſeaſes, and 
wou'd prolong Life : He alto gloried in having 
reſtored a dead Woman to Life, who ſeems to have 
been in an hyſteric Fit. Nor was the Notion of 
Theſſalus more vain, who contracted the Study of 
Phyſic to the Space of but fix Months: Omitting 
the whole Phyſiology, he wou'd have the whole 
| Care of a Phyſician conſiſt in knowing whether the 
Parts of the Body were too ſtrict or Jax ; to tighten 
them when too lax, and to relax them when too. 
tenſe, But then the firſt of the Latin Phyſicians, 
Celſus, deliver*d the Doctrine of Hippocrates in his 
own Language with the greateſt Purity, and inter- 
ſperſed many excellent Opinions of the other anci- 
ent Phyſicians. It is uncertain whether he, coming 
of a noble Family, learnt Phyſic only by reading ; 
or whether he was employ'd in the Practice: tho? the 
latter ſeems molt probable ; at leaſt this is certain, 
that he was a Man of very great Learning, and 
has wrote of Phyſic wich the greateſt Perſpicuity, 
and digeſted things into the moſt regular Method. 


F. 15. Galen i made a Collection of their re- 
| tpective Writings, digeſted what was confuſed, 

and took a great deal of Pains to explain every 
thing into the Cloudo a, according to the Peri- 
patetic Philoſophy ; doing almoſt as much harm 
to Phy/ic by the one, as he did it goed 3 by the 


other : 


I 
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other : for by loading the Art with tedious Ex- 
plications of every thing by the four Elements, 
the Cardinal Qualities, their ſeveral Degrees, 
and the four Humours, he has ſhewn much 
more Wit than Truth in his Theory 4. 


Galen was a moſt expert Logician, extremely 
well verſed in the peripatetic and natural Philoſo- 
phy, as he alſo was in the ſeveral Opinions of the 
Ancients: a Man of acute and fertile Genius, Wri- 
ting in a pure and elegant Stile; and in every re- 
ſpect truly a great Man. He lived about a hun- 
dred and ninety Vears after the Birth of Chriſt, 
when Severus was Emperor. 

2 He confuſed every thing by Artig to 1215 
the genuine Obſervations of Hippocrates correſpond 
to the falſe Syſtem of the Peripatetics; and when- 
ever he enquired after the Cauſe of any Appearance, 
he obſcured the Truths of the Divine old Man by 
his miſtaken Conjectures. He built upon the fol- 
lowing Syſtem : „That Bodies are made up of 
„ rude Matter, extended in threefold Dimenſions, 
„ and endued with a ſubſtantial Form, which de- 
termines and diſtinguiſhes the Body to be of this 


ce or that Kind. That, among the ſenſible Aﬀe- Þ 


<« tions of Bodies, there are four radical or pri- 
% mary Qualities: Heat, Cold, Humidity and 
«© Dryneſs ; by which the Action of all Bodies is 
d to be explain'd, and from whence ariſe the pri- 
„ mitive Elements; viz. Fire or hot and dry, Air 
or hot and moiſt, Water or cold and moiſt, and 
« Earth or cold and dry. Which Qualities deter- 
« mine the Nature of all Bodies in which theſe 
« Elements exiſt. But that in the human Body 


there are four primitive Humours ; viz. Bile, an- 


* ſwering to fire, or hot and dry; Blood, cor- 
_ ** reſponding to air, or hot and moiſt ; Teen, 
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akin to water, or cold and moiſt; and Melan- 


choly or Atrabilis, related to earth, or cold and 


dry. That out of theſe Humours, intermix'd, 
and retaining their elementary Qualities, ariſe 
Temperaments of People. That allo. theſe Qua- 


lities have different Degrees, not varying their 
* Nature, but only differing as to more or leſs, 
intenſe or remiſs, Thus in Heat there are four 


Degrees : The firſt, which nouriſhes the natural 
Heat of the Body; the ſecond, which cauſes 


Fever; the third, which excites Laflummation.; 5 


and the fourth, which cauſes Burning and Mor- 


_ tification. That this ſame Theory holds good 
with reſpect to the Virtues of Medicines, which 
have not only the ſame cardinal Qualities, but 


alſo a like Number of Degrees in each. Thus 


Medicines, which are potentially hot, if they 
are ſo in the firſt Degree, they reſtore the vital 
Heat of the human Body; if hot in the ſecond, 


XX 
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they cauſe a Fever ; if in the third, an Inflam- 


mation; and in the fourth, a Mortification. 
Therefore the chief Buſineſs of Phyſic conſiſts in 
our having a juſt Notion of the Qualities and 
their Degrees in Diſeaſes and Medicines. For 
when it was once found by us that the Cold in 
a quartan Fever aſcended to almoſt the fourth 


Degree, the natural Heat was then reduced to 


near one Degree and a third, and the Diſcaſe 


only wanted a Degree and a half of the greateſt 
Cold, by which means the cold Phlegm over- 
came the fiery Bile; it was therefore neceſſary 


here to give Medicines of a Degree and a third 
hot, in order to reſtore the healthy Tempera- 


= 


ture, as Theriaca, Sc. And thus in Preſcrip- 
tions, Opium, which is almoſt of the greateſt 
Cold, ſhou'd be corrected with Euphorbium, 
which has the greateſt Heat.“ Admirable 


D | Skill, 
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Skill, thus eaſily to eſtimate and proportion the 
Nature of Diſeaſes and Medicines, if it were not 
founded upon ſo weak a Balis as a ſubtle but falle 
Imagination. 
1 It muſt be ackiowledged that Phyſic was made 
much more perfect on the Account of Galen, for 
as he was furniſh'd with almoſt all the Learning of 
the Ancients, he has reſerved to us many things of 
Conſequence which are no where elſe to be found : 
He was excellently ſkill'd in the Writings of Hip. 
pocrates, Herophilus, Eraſiſtratus, Aſclepias, with 
thoſe of the methodic and empirical Sects: His 
Merit appears from having accurately deſcribed 
Diſeaſes, Pulſes, and ſeveral uncommon Diſorders, 
from an occular Inſpection and a very ample Pra- 
_ Etice ; beſides, he digeſted and reduced whatever 
Obſervations related to one Diſeaſe, and were in- 
terſperſed thro' a great Number of Books, to their 
general Heads, under one general Title ; and by 
that means leſt us a very methodical] Syſtem of 
Phyſic in all its Branches, containing almoſt every 
thing that had been diſcovered in that Age. 
The Theory of Galen was built entirely upon 
the Schemes of a fertile Imagination, and metaphy- 
ſical Subtilties, by which he and his Followers en- 
deavour'd to account for the Appearances of Na 
ture, who in a manner ſlipt thro' their Hands, in 
the ſearch, while they loſt themſelves in the Cloud. 
The Powers of Bodies which he aims to eſtabliſh 
are not in the leaſt ſufficient. Aqua-fortis acts not 
by heat, cold, or any other galenic Faculty, but 
merely by the Salts with which it is ſaturated. Alſo 
Mercury cures the Pox by Properties very remote 
from any comprized in the Claſſes of the galenic 
Scheme. His Degrees in Diſeaſes and Medicine 
are taken not from unerring Nature, but a preci- 
pitate and frantic Imagination; by which, in * 
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he did Phyſic more damage than all his Skill in the 
Ancients, many Years Practice, and Knowledge 
in the Materia Medica, cou'd ever repair. 


DR, 16, Lavenieg after the Gxth Century be- 
ing almoſt aboliſh'd in Europe, by its being o- 
ver: run with barbarous Nations from the North 
ES (the Goths) who were quite rude in their Ge- 
nius, Language and Manners, ſo as to ace the 
Arts i andalmoſt the Memory of them ; from 
© theninth to the thirteenth Century 2, Phyfic Was 
nicely cultivated by the Arabians in Aſia, A- 
frica and Spain; whereby Surgery in particu- 
| lar, with the Materia Medica and its Prepa- 
rations grew more complete and correct: but 
then the falſe Galenic Theory (F. 15, N. 2.) 
ſpread and peſter'd the Art more than ever; but 
this not without the Approbation of moſt of 
the ſucceeding Profeſſors : about that time they 
began to be inquiſitive after the Sciences in 
| Spain, eſpecially in thoſe Parts next the Sara- 
| cens,who expell'd the Goths ; and there the firſt. 
Reſtorers of Learning were ignorantly call'd 
Magi or Magicians, in the worſt Senſe of the 
Word, Here they began to expound the Wri- 
tings of the Arabian Phyſicians, in public Aca- 
demies; being as yet ignorant of, or at leaſt 
not accuſtom'd to, thoſe of the Greeks. 
Even from the Time of Galen to the Beginning 
of the ſixteenth Century Phyſic receiv'd ſcarce 
any Advancement ; for almoſt the whole Bu- 
ſineſs of his ſucceeding Phyſicians, by which 
they were deſirous of Praiſe, was either to en- 
8:2 large 
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large the Works of Galen with Commentaries, 


or contract them into Compendiums. 


Arts and Sciences have always thared equal 
Fate with the Deſtruction of Empires. The Learn- 
ing of the eaſtern Nations had been long before 
aboliſh'd in like Manner. In Egypt the Arts and 
Sciences, particularly Phyſic, flouriſh'd under the 
firſt Plolemies; but ſuffering by the Conflagration 
of a great Library (of 700,000 Volumes in Alexan- 
dria; ſix Hundred only of which were ſpared at 


the Requeſt and Clemency of Areus and Auguſtus 


they languiſh'd to nothing, and their chief Profel- 
ſors went over to Rome; by which means the Arts 


and Sciences were extinguiſh'd with the Strength of 


the Empire. But in the fifth Century after the 


Birth of Chriſt, a northern Storm of Barbarians 


ſpread thro* the more polite Part of the World; 
who extinguiſhed the ſmall Light of Learning that 


then remained, For being a furious People, and 


averſe to Science, of which they were ignorant, 


they burnt up the Libraries, together with the U- 


niverſities and Cities: unhappy Age; when Men 


being only ſolicitous of animal Life, neglected the 


diſtinguiſhing Ornaments of Wiſdom, The Ko- 


_ man Language was firſt ruined by the Longobards 


that ſubdued 7aly ; and by intermixing and cement- 
ing it with foreign Words, they ſpread a Sea of 
Barbariſm throughout Europe. At length, in the 


ſeventh Century, Mahomet, an Enemy to polite 


Arts, eſtabliſh'd a new Religion upon his own 
Principles : in a little time he confirmed his Doc- 


trines, both in Paleſtine, Arabia, Egypt and Afſyria, 


preferring his own Arabic Language before the Sa- 
cred and Learned, and tranflating every thing into 
that Language, began to revive the Arts and Learn- 
ing of the Greeks, His Caliphs or Chief Prieſts 

NN travelled 
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traveld with Money and Authority over Europe, 
Alia and Africa, in order to deſtroy the Language 
of others and eſtabliſh their own. 

In the ninth Century, Spain, where the Arts 
had taken Refuge, was ſubdued by the Saracens of 
Africa ; who laying aſide their Victories for a com- 
fortable Peace, and being a People naturally of 
ſome Genius, began by Degrees to ſearch in the 
learned Books of the Greeks : they then clothed in 
Arabic the Writings of Hippocrates, Ariſtotle and 
Galen; in ſhort, the whole Nation was ſo enamoured 
with the Beauty of Learning about the End of the 
tenth Century, that they erected a conſiderable A- 
cademy in Morocco, for the Education of Students 
at the public Charge: they alſo collected a Libra- 
ry with ſo much Aſſiduity, that the King himſelf 
and the Chief Prieſt thought it not beneath them to 


lend a hand, and be preſent at their Exerciſes. At 


that time the Arabians, who were otherwiſe cunning 
and thoughtful People, ſo nicely dreſs'd up the 
Galenic Syſtem, that it prevaiPd much upon the 
Minds of Men who were employ'd about mere 
Ideas, and fatisfied with abſtract Notions. All 
Truth was ſought for in Ariſtotle, and ſometimes in 
Galen: when any Author had ſhewn that his Opi— 
nions were agreeable to the Sentiment of either of 
thele Fathers, they were allow'd to be true by uni- 
verſal Conſent. — They not at all meddled with A- 
natomy, nor made any great Progreſs in the Prac- 
tice of Phyſic; they were indeed a little more cu- 


| rious in Botany and Surgery: but Chemiſtry, they 


either firſt brought into Europe, or, at leaſt, greatly 
improved it, They allo added the Preparation of 


Medicines to Phyſic, inſomuch that the generality 


of Compoſitions ſtill retain their Arabic Names, 
Syrup from Surep, Juice; Julep from Juleb, Roſe- 
water, Cc. The Principal Arabian Phyſicians were 

D 3 Rhaſes, 
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Rhaſes, Avenzaor, Aviceuna, Averhoes, and, | 
Pharmacy, Meſue. T he Fame of the Arabians wn 


promoting Phy ſic at Toledo and Corduba, excited the 


Learned in moſt Parts of Europe to travel to that 


Part of Spain which was poſſeſſed by the Moors, to 


learn the Arts, and elpecially Phyſic. Theſe Ara- 
bians bringing their Books into Haly, when there 
were hardly any other to be found there; the ig- 
norant Populace every where vainly reckon'd them 


to be Magicians, as ſeeming to be learned beyond 
the Bounds of human Capacity. 


J 17. At length i they were confuted al 


corrected in their prejudiced and vain Notions 
by two Expedients ; 0/2. by the Hippocratic 


Doctrine being reſtored and prevailing in France 
on the one hand, and by anatomical and che- 


mical Experiments on the other. About the 


Year 1453 ſeveral Greek Manuſcripts were 
brought out of By/antia, and tranſlated (by 
Chryſoloras 2, Gaza, Agyropulus, Laſcaris, 


Chaloondules  Trapezuntius, Myſurus, and o- 


thers) at Venice, and elſewhere ; by which 


means the Greek Language and Authors were 


again reſtored to uſe. About the fame time 


Aldus happily publiſh'd the Greek Phyſicians 


together by printing, which was then lately 
diſcovered. Alſo chemical Experiments 3 were 
ſoon after introduced, by Arnoldus Villano wa- 


uus, Lully, Baſil 7 atentine and Paracelſus; 


who applied Chemiſtry to Phyſic and Philo- 


ſophy : and then Anatomy ed” which 


was firſt cloſely proſecuted by the induſtry of 
Jacobus Carpus 4 in [aly, | 


About 
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About theſe Times the Spam Phy ſicians, 
whoſe Nation by degrees recovered their own 
Country, correſponded and communicated in their 
Learning with the /talians; they began publickly 
to expound the Writings of the Arabian Phyſicians in 
an Academy at Padua ; and in the beginning of the 
13th Century they tranſlated Galen into Latin, 

Thus by degrees Barbariſm began to be extin- 
guiſh'd, but ſlowly 3 almoſt every Body being 
blinded and prejudic'd in favour of the Peripatetic 
Doctrine. | DET os 
During the whole fifteenth Century the un- 
fortunate Greeks flying from their ruined Country 
into 1taly, brought thither their Language, Books, 
and ancient Monuments, as their chiet Treaſure, 
and the Springs of true Learning; and in the 16th 
Century the Works of Hippocrates came into a ge- 
neral Eſteem, being in a manner a new Book, ſince 
Galen only had been in uſe with the Arabians, and 
commented upon in France, where they had alſo 
tranſlated Avicen. About the ſame time Galen aroſe 
more pure and entire, out of the vaſt Volumes of 
the Arabian Phyſicians, fo as to be publiſhed by 
himſelf; then alſo the Lalin Tongue began to re- 


cover its former Purity, and at the ſame time a 


new Deſire inſpired the Minds of Men after true 
and uſeful Knowledge; they now began to per- 

ceive that Galen was preferable to the Arabians, and 
Hippocrates till better than Galen; in the former 
of whoſe Writings Fernelius and Duretus were well 
verſed, and being improv'd alſo by their own Ex- 
perience, they diſſipated the Eſteem that had pre- 
vailed for the Arabians ; and in this manner the 
rational or Hippocratic Practice of Phyſic was re- 
new'd, and the falutary Art in a great meaſure re- 
ſtored to its priſtine Splendor, 


D 4 : The- 
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»The firſt Chemiſtry appeared chiefly in the 
Monalteries, where there were ſome idle People, 


Smatterers in Learning, who began to contrive in 
what manner they could make Gold. Baſil Va- 


lentine firſt applied Chemiſtry to Phyſic in the 14th 


Century; then flouriſhed Paracelſus at Baſil, who 


Was a Helvetian, born in the Year 1494, about the 


Time of Veſalius: he being ignorant of the learn- 
ed Writings of Galen and the Arabian Phyſicians, 
to which he had an utter A verſion, founded a new 
Sect of his own, which gained ſo much Authority 
in a few Years, that the Princes of Germany would 
hardly admit any to be their Phyſicians who were 
not Chemiſts. This Man raiſed his Fame chiefly 


by the Uſe of Mercury, in which Age only he 


and Carpus durſt venture upon the Exhibition of 
it, particularly in the Venereal Diſeaſe, which at 


that time raged exceſſively ; ſo that as the Eſteem 
for the Arabians was overturned by the Doctrines 


of Hippocrates prevailing in France, in Germany 
the ſame Arabian Phyſicians were expunged by the 
Arms of Paracelſus. But in the beginning of the 


17th Century there happened yet a greater Divi- 


fion in the Schools and Galenic Doctrines than be- 


fore. Helmont at that time, who was a Man of 
ſome Experience, of an acute and daring Genius, 
alſo verſed in the Opinions of Galen and the Philo- 
ſophers, as well as the Anatomy of Veſalius, quick- 
ly perceived that neither the Syſtem of Paracelſis, : 


who was 1gnorant of Ad and Phyſic, nor 


the Verboſities and Controverſies of the Schools, 


would either of them dire& to the Truth. But 
the Remedy which he applied was in effect worſe 


than the Diſeaſe, for he ſo founded Phyſic upon 
Chemiſtry, that he would have no other certain 


Way either to its Theory or Practice. After Hel- 


mont, Slvius de la Boe firſt introduced Chemiſtry 


in 
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in the Univerſity at Leyden, and perſuaded the 


Stewards to build a publick Elaboratory for it. 


Chemiſtry is certainly a good Servant to Phyſic, 
but it makes as bad a Maſter. 


Carpus ſoon began to eſtabliſh Anatomy in 
Traly after his Return from Exile. The firſt that 


publiſh*d any thing upon Anatomy was Mundinus, 
in the Year 1450; after him Jacobus Berengarius 
Carpenſis, who firſt uſed Mercury in the Venercal 
= Diſeaſe, by which he acquired much Wealth and 


Eſteem 3 he made a great Number of accurate Diſ- 
ſections of Men and Brutes, pubiiſhing a Commen- 


tary upon Mundinus, and afterwards his own Ana- 
tomy, which being very ſcarce, 1 lately received 
from [aly, and peruſed with much Plc aſure in the 
4 Year 1731. But in the Year 1539 Veſalins, the 


great Reſtorer of Anatomy, - to write upon 


dis Subject. 


F. 18. At length the immortal ELerwey 1, by 


the Diſcoveries which he demonſtrated, over- 


turned the whole Theory of the Ancients, and 
founded Phyſic upon a new and more certain 
Baſis, upon which it at preſent reſts. 


He overturn'd the monſtrous and vain Hypo- 
theſes which then prevailed in Phyſic, by publiſh- 
ing his incomparable Writings upon the Circula- 


tion of the Blood, and Generation of Animals; 


| wherein he demonſtrates the human Body to be 
| © an Engine, all whoſe Offices depend upon the 


Circulation of the Blood, which alone being 
ſtopt, the whole muſt periſh ; from which 


Theſis alone the whole Theory of the Galeniſts and 


Chemiſts was overturn'd, and all the Learning of 


the Ancients ; that only ſubliſted which was founded 


and approved by Experiment; ſo that the whole 


Progreſs 
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Progreſs of Phyſic may be commodiouſly divided 


into the ancient before Harvey, and the modern 


after his Time; for he ſo happily managed his 
| Diſcoveries and Opinions, that he ſeems to have 


gained the Conſent of. almoſt all the Phyſicians be- 
fore his Death; for Hippocrates, who was a careful 


Obſerver of Nature, being certain of the Cauſes, 
has alone left us the trueſt Accounts of her Ap- 


pearances z nor is the Doctrine of Harvey contrary 


to that of Hippocrates, but rather an Explanation 


of it. 


8. 19. Since his Time it has been variouſly 
improved, without adhering to any i particular 
Sect 2, not only by new and certain Diſcove- 
ries in Anatomy 3, Botany 4, and Chemiſtry 5, 
but alſo by phyficals and mechanical? Experi- 


ments, in Conjunction with the real Facts 


which have occurred in the Practice of Phyſic 


itſelf. From hence it appears that the Art of 


Phyſic was ancienily eſtabliſhed (1.) by a faith- 
ful Collection of Facts obſerved, whoſe Effects 


were (2.)afterwards explained, and their Cauſess 


aſſigned by the Aſſiſtance of Reaſon; the fir/t 9 
carries Conviction along with it, and is indi- 
ſputable; nothing being more certain than De- 
monſtration from Experience, but the latter 10 
is more dubious and uncertain; ſince every Sect 
may explain the Cauſes of particular Effects 


upon different Hypotheſes. Tho' it is certain 
that Phyſic may be as well ſupported by juſt 
Reaſoning, as by Obſervation and Experience. 


At preſent Phyſick may be learned without 
adhering to any particular Sect, by rejecting every 
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thing that is offered without Demonſtration, and 
by collecting and retaining only what has been of- 
fered and approved to be real Truth both by the 


Ancients and Moderns. Hippocrates adhered to 
no particular Sect, he propoſed nothing but what 
muſt neceſſarily be admitted by every one. An 


[talian Phyſician ſent me a little Book which he 
had, entitled, Piccola de Arte Medica; in this ſhort 
Compendium was compriſed whatever Propoſi- 
tions could be admitted for Axioms, or undoubted 


Facts by Phyſicians; I would adviſe you my 


Hearers, as much as poſſible, to the fame Study; 


for you will find no other certain way of advan- 
cing in the Science. 

= = By this Term we ande a probable Opi- 
nion which has been receiv'd by many People, but 


yet is not fo evident as to compel every reaſonable 


= Perſon, {kilPd in his Profeſſion, to allow it for 
true; but it is of the utmoſt Conſequence to di- 


ſtinguiſh what relates to the Sect or Opinion from 


' Obſervation, or Matter of Fact. Towards the 
Height of an inflammatory Fever a burning Heat 


is felt throughout the Body; this is evident, and 
obſerved by every one; but Galen and his Follow- 


ers tell us, that this Heat ariſes from Exceſs of 
| Bile; the Chemiſts, from a Redundancy of Sulphur 
in the Blood; Helmont, from the Fury of an Ar- 
chens; all theſe Opinions are uncertain, and be- 
long to each Sect; we ought therefore to reject 
: them, to preſerve che Art ſecure and uncorrupted 
with falſe Conjectures, retaining only what reſults 


trom Obſervation, or what follows of conſequence 


from the Facts or Obſervations, ſo evidently, that 
no ſkilful and unprejudic'd Perſon can refuſe their 


Aſſent. We have undoubted Experi.*.ents in Phy- 


ſics, Mechanics, Anatomy, Botany, Chemiſtry, 


and the Practice of Phyfic; all which we ought to 
admit 
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admit for true, ſo far as they are Experiments; 
nor are we to add any Suppoſitions or Conſequen- 


ces, but what are deducible from them by ſevere 


and juſt Reaſoning. All the Facts and Experi- 
ments which the Anatomiſt perceives in the Dil- 
ſection of Bodies muſt be admitted for true; theſe 


are true in the Works of Galen, and will remain 


ſo in the Works of all ſucceeding Anatomiſts ; but 


when we proceed to explain the Uſes of thoſe 
Parts, there is great room to err, as we frequently 


do. Chemiſtry teaches us the Changes which Bo- 


dies ſuffer of themſelves, and when applied to 
Fire; for Experiments themſelves teach no Falacy : 


but when we apply the Phenomena of one Body 


to account for the Appearances of another, and 
then draw Concluſions in reſpe& to the human 


Body, we are frequently deceived. Thus if any 
ſhould ſay, that the fixed Salt of Tachenius is pro- 
per in the beginning of a Dropſy, his Aſſertion 


vill be juſtified by Experience; but if he proceeds 
to explain the Manner in which it operates, it is 
very poſlible he may be altogether deceiv'd. And 
thus in Botany, the Kinds and true Characteriſtics 
which have been 1mprinted on Plants from their 
Origin by the Creator, never ſuffer any Changes ; 
but in their Virtues and arbitrary Characteriſtics 


given them by Men, they frequently vary and 


deceive us. Phyſics, which faithfully recounts to 


us the Appearances of Nature, juſtly deſerves our 


Reſpect and Attention; but in explaining their 


Cauſes it often ſtumbles; and being blinded by 


Hypotheles, falls into the firſt Error which i is near- 
eſt : but mechanic Laws are eternally the ſame, and 


muſt remain perpetually true; tho? in our Appli- 


cation of th*.n to Bo ſies not ſufficiently known, 


we are frequently deceiv'd, For Example in the 


Loadſtone, we know all Bodies gravitate or tend 
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to each other, this Law is univerſally true, nor is 


the Magnet excepted from it; but if one ſhould 
proceed to explain the Nature and Action of the 
Magnet by the Laws of Gravity, he will be alto- 
gether deceived, becauſe it poſſeſſes Properties di- 
{tin&t from any which reſult from Gravity; for it 


one Magnet be placed near another, and the low- 


ermoſt at free liberty to fall in the Direction of the 
oppoſite Poles, it will not anſwer Expectation. 
The practical Phyſician aſſures us, that the Treat- 


ment of Diſeaſes which have the ſame Appearance 
with thoſe oblerved in the Time of VHlippocrates, 


ſhould not differ from that uſed by him; but if the 


{ame Treatment ſhould be uſed in another Diſeaſe, 


differing or miſtaken by its Signs, or wrong Name, 


or uſed in an improper Stage of it, we can hardly 
expect to ſucceed ; ſo that in this reſpect we ſeem 


to be more happy than our Anceſtors, in that not 
being ſeduced to Errors by any Authority, we only 
admit Facts, to which we are compelPd by the 
Force of Truth and free Conſent, or embrace fuch 
_ things only as are evinced by Experiments, or are 


ſo apparent from them, that we cannot confute 
their Evidence. a, 1 | 
Literary Commerce has conduced much to the 


Improvement of Phyſic, when that was facilitated . 


by the Inſtitution of public Poſts, or Conveyances 


of Letters ; but much more by real Experiments, 


made by the Invention of various Machines, to lay 
the Truths of Nature more open to us; and laſtly, 


by the Inſtitution of learned Societies, for the Im- 


provement of Philoſophy, natural Hiſtory, the 
Arts, and Phyſic, at London and Paris. 

There is no room to doubt in Anatomy, ſo 
far as it regards the Structure, Situation, and Con- 
nexion, Cc. of the ſeveral Parts; but when a Phy- 


ſician adds to it the Uſes of thoſe Parts, the motion 
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of their Fluids, Sc. and endeavours i to explain 
them upon too narrow Principles, he 1s in the ut- 


moſt Danger of Error. 


Botany has added much to the Perfection of 


Phyſic, it teaches us the characteriſtic Signs by 


which we are to diſtinguiſh one Plant from ano- 
ther ; and has been ſo much improved within the 


two laſt Centuries, that if it was purſued with the 


fame Vigour, there would be great room to hope 


for its arriving to Perfection in a ſhort time. 
Micbeley and Vaillant have done Wonders in this 
Branch. 
72 0 5 Chemiſtry i is the Obſervation of thoſe Changes 
which ariſe in different Bodies from the Applicati- 
on of certain degrees of Fire; fo far as it exhibits 
Experiments, it may be certainly relied upon; 
but our Reaſonings in it are often fallacious ; an 
' Ounce of Antimony taken inwardly gently purges 


the Bowels, but when prepared by Fire, it occaſi- 


ons the moſt violent Vomiting ; ; the ſimple Ap- 


pearance of theſe Effects is moſt certain, but the 


Explanation of them various and arbitrary. If any 


one remarks the Principles which are obtained from 
Blood applied to a certain degree of Fire, he will 
find there firſt aſcends Water, then Salt, and in 

the Retort remains an Earth ( per §. 227.) Of theſe 


Facts one cannot be deceived ; but if you ſhou'd by 


haſty Reaſon conclude from this Experiment, that 
the Blood therefore contains ſuch Salts and Oils as 


you thus obtain, it wou'd be an Error with a wit- 


neſs; if a Chemiſt takes upon him to account for 
the Appearances of Bodies, he forgets his own Cha- 
racer, and acts the Part of a Philoſopher, or too 
often, of a Rhetorician. 


One Part of Phyſics is experimental, decla- 


ring only the Appearance of Bodies obſerved by 


our "Senſes ; v. g. that Gold is the moſt heavy of 


Metals, 
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Metals, nineteen times heavier than Water, diſ- 
ſolvable in Mercury, &c. and this Part of it can- 
not deceive a Perſon. The other Part of Phyſics 
is rational or theoretical, which by Reaſon accounts 


for the Properties of ſome Bodies by the Affections 
of others, which are capable of being made the 


Subject of our Senſes and Experiments; and in this 


latter one may be frequently and eaſily deceived. 


Nitre and Sulphur expoſed to the Fire, go off 
with a conſiderable Exploſion, this we are certain 
of; but that the Exploſion which happens in 
Thunder proceeds from the ſame Cauſe, we are 
not aſſured of, even we are ſatisfied to the con- 


Rp 
* 8 
* 
= 
ne, 2 
[Ss [ g 1 . 
Pe. 1 
. - 
= God 4 
4 


Nothing is more evident than the general 


Z Rules which are deduced from mechanical Experi- 
ments; but nothing is more uncertain than what 
© Mechanicians aſſert from thoſe general Rules con- 
cerning the human Body; they make phyſical and 


mechanical Experiments upon Bodies with a View 


co deduce general Rules frgqm them, which Rules 

mare ſuppoſed to be true in all Bodies ſubject to the 

= fame Experiments. Thus we are told, that a Body 
falling from a given Height will acquire a certain 


Velocity; that the Momentum of the falling Body 
will be proportionable to the Quantity of Matter 


and Velocity, hence concluding that the Impetus 
of a ſolid Body falling upon another from a certain 


Height can admit of no Error in its Effects; but 


great Care ſhould be taken never to apply thoſe 
Kules to Bodies upon which the like Experiments 
have never been tried; a Rule of this kind may 


hold good in a thouſand Bodies, and yet be ſubject 


to an Exception in the next: this haſty Preſumpti- 


on has been the Cauſe of many Errors among many 


Mathematicians, who have applied their geometri- 


cal Propoſitions taken from Bodies of particula- 
Diſpo- 


body p 
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Diſpoſitions to the human Body; for what is aſſert- 


ed concerning Veſſels of an indeterminate Reſiſtance, 


and of incompreſſible Fluids, which are not viſcid, 
is not equally true with regard to the flexible and 


elaſtic Veſſels, as alſo the compreſſible and viſcid 
 Humours in the human Body ; therefore they who 
think that all phyſical Appearances are to be ex- 


plained mechanically, are in my Opinion miſled, 
I am even far from being of Opinion, that thoſe 
general Laws which are inſufficient to explain the 
Appearances of ſimple Bodies, ſnou'd be capable of 
accounting for *em in that which 1s of all the moſt 


compound, viz. the human Body. 


® The moſt conſiderable Genius's have been ge- 


nerally ſubject to this Fault, that they endeavour 


to obtain a Knowledge of all Things, by detecting 


their Cauſes; hence it happens, that being miſled 
by Experiments, they form general Concluſions, 


which are not practicable, or elſe inconſiderately 


conclude, that Propoſitions deduced from a few Ex- 


periments will hold true throughout Bodies in Ly 


_neral. 


5 What is demonſtrated to us by our Senſes can- 
not be diſproved in any Age, nor oppoſed by any 


Authority, unleſs by that of the Scepticks. The 
Circulation of the Blood will be equally true and 


undeniable a thouſand Years hence, as at the preſent 


Time. Such is the Advancement of Phyſic in our 
Days, that if we continue our Diligence, its Copi- 
ouſneſs and Certainty muſt be indiſputable. There 
are indeed ſome who affirm Phyſic to be wholly 


conjectural, which is falſe ; it has this in common 
with all other Arts, that it 1s imperfect, but that 


Imperfect ion is the Default of the Artiſt ; which is 


generally greater in the Profeſſors of this, than of 
other Arts. Beſides, the Uncertainty of ſome 


: things | in . do not diminiſh the Evidence of 


other 


6.19. after Harvey. 49 


other Propoſicions, of whoſe Certainty we are ſa- 


tisfied. lippocrates tells us, that the Knowledge 
which is changeable is no Knowledge; we may be 


certain as to the Effects of Things; all the Diffi- 
culty lies in their Cauſes, in which we ſhall com- 
mit no Error, if we firſt conſider their Effects at- 


tentively, ſo as to deduce the Cauſe from them 


with Evidence. : 

1% The Conſequences which we deduce upon the 
trueſt Principles, often deceive us, and become ſub- 
ject to many Exceptions under different Circum- 
ſtances. It may ſeem ſtrange indeed to ſome, that 
the divine Reaſon of Mankind ſhould be fo weak 
in rea] Facts, which are ſo obvious to our bare 
Senſes 3 but our Errors in that reſpect proceed not 
ſo much from the Weakneſs of our Reaſon as from 
our want of Thought, and too precipitate Judg- 
ment; the Ideas we obtain from Things are cer- 
tainly true in themſelves, but we aſſign Cauſes from 
Effects too haſtily, before we have ſufficiently ex- 
amined them. For Example, in Heat, the An- 


: cients obſerved that a healthy human Body was al- 
ways ſome degrees hotter than the temper of the 


ambient Air; that this Heat was continued from 


the very Birth, and then found that the Heart was 
the firſt Organ that acquired this Heat moſt, and 
the laſt that grew cold or retained it longeſt ; 1 

therefore ſeemed reaſonable to them, that the Cauſe 
of this Heat muſt reſide more immediately and con- 
ſlantly in the Heart; and that therefore the Heart 
| mult be as it were the Spring of all Heat in the 
human Body. All this they experienced to be 
true; but they ſucceeded very lamely in their At- 
tempts to detect che Cauſes by theſe Facts; when 

neither the Nature of Heat nor the Action of the 
Heart were as yet diſcovered. They ought there- 


tore to have a their Judgment till the ne- 
E ; ceil, wy 
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ro Progreſs of Phyſie F. 19, 
ceſſary Data were aſſigned for this Affair, as we 

find it was in the Time of Harvey : they might 
then have learned, that in every Second of Time 

the Heart ejected two Ounces-of Blood, with a 
briſk Force into the Aorta; and alſo, that it again 
received equal Quantities of Blood in the like Space 
of Time. But an Hour contains 3600 of thoſe 
{mall Spaces of Time, and the natural Heat of a 
Man continues through all the Parts of his Body 6 
long as the Heart continues to propel that Quantity 
of Blood into the Aorta in that Space of Time ; if 
it abates the Number of its Contractions in the gi- 
ven Time, the Man muſt begin to grow cooler, 
and when it wholly ceaſes, his Body muſt become 
as cold as the Air. If they had conſidered theſe 
Circumſtances, they would have aſſigned the Cauſe 
and Seat of the Blood's Heat not to the Heart it- 
ſelf, but to the determinate Velocity with which 
the Blood moves through the Heart. But who 
would have ſuſpended their Judgment on this A. 
fair, from the Time of Hippecrates, down to our 
Day; the Space of 2200 Years ? that would have 
been declaring himſelf ignorant in one of the moſt 
conſiderable Articles of his Profeſſion z yet is i 
what ought to have been done; and with ſuch 
Patience only can Phyſic be purged from its Er. 
rors, and eſtabliſhed upon the moſt true and cer- 
tain Principles. Therefore when a Difficulty of 

this Nature offers itſelf, not accountable for but 

upon Hypotheſes, we ſhould reſtrain our Judg- 

ment, and leave the Doubt to be ſolved by our 

Poſterity, when they ſhall have attained Light 
enough from Experiments which have eſcaped us 
It therefore behoves us to defer our Opinions about 
the Uſe of the Spleen, and ſome other Parts in A. 
natomy, with the Virtues of many Plants, the 
Cauſes of contagious Diſeaſes from Poiſons, 11 
2 5 


9.20. after Harvey, 51 
till Time ſhall bring the Truth to Light, By this 
means Phylic, 'tis true, will be reduced to a ſmall 
Compaſs; but then it will be true, certain, and 
always the fame. But while, from the imperſect 
Ideas of many Experiments, we attempt to deduce 
Theorems, and eſtabliſh Opinions, it is impoſſible 
that Phyſic ſhould be free from Falacy and Errors: 


Such Speculations are fitter for the Lucubrationsand 


| Entertainment of the Learned, than to direct the 
Practice of a Phyſician, who being miſled by ſome 
ſuch ſpecious but falſe Theory in a City, might 
turn out to be of the moſt fatal Confequence to its 
3 [nhabitants. Og 


ed 


of the Parts nl Principles 
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| ö 20. T ROM the ſecond Head (8 19 (20 
1 Phyſic has been loaded with many 
uſe 7 2 and fallacious 3 Hypotheſes ; to expel 4 
8 which, we are to conſider that the whole De- 
ſign of the Art is to keep off and remove Pain, 
dickneſs and Death, and therefore, to preſerve 
| preſent and reſtore loſt Health; fo that every 
| thing neceſſary to be known by a Phyſician, 
is reducible to one of theſe two Heads, 


By Pen we here underſtand, not 8 con- 
ſtituent Parts or Elements of Bodies, lun the Means 
of Demonſtration, or Truths; not depending upon 
ANTS, but by which others are to be eſtabliſhed. 


E. 2 Among 
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Among the #vſele/s Hypotheſes, we may reckon 
that of the Pytbagoreans, explaining the Nature of 
Bodies by Numbers; the ſubtil Matter of the Car. 
tefians ; a ſubtil and rambling Aber; the Tig 
Vacui, &c. But the Ingenuity of Mank ind has been 
generally unwilling to take up with ſuch Princi- 
ples as are the moſt obvious to our Senſes, and 
_ uſeful to our Intereſt ; they think we cannot un. 
derſtand Nutrition, unleſs we are firſt acquainted 
with the Nature of Wheat, nor can we underſtand 
the Nature of thar, unleſs we are acquainted with 
the Nature of the conſtituent Principles. But their 
Search does even not terminate in the conſtituent 
Principles or Elements, but they muſt endeavour 
to hnd out by Conjecture in what manner the uni: 
verſal Matter of all Things does by a ſubſtantia 
Form put on the Texture and Diſpoſition of Wheat, 


But if theſe Things were poſſible to be known, «MM 


they certainly are not, they would have no manner 
of Ute with regard to the Affairs of human Life, 
uch is the Nature of fallacious Hypothele, 


. chat when the Principles which are laid down fot 5 
the Baſis are only imaginary, the whole Train d 
Conſequences which are thence deduced, muſt be 
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evidently falſe, and amount to nothing. Carieſus, 5 


who contrived a philoſophical, but imaginary H). 
potheſis, concerning the Structure of the World, 


tounded upon the Laws of Motion, and a ſaht f 


Matter filling all Spaces, whirling about certait 


Axes, made the Parts of his Scheme correſpond % 


well with each other, that it was ſubject to little q 
no Objection, except the Falſity of its Principles. | 
in like manner ſome Geometrician ſhould attribute 
the Properties of a right-angled Triangle to al 
oblique angled one, like t theTheorem of Pythagoras 
ne might thence deduce a new Syſtem of Geometry, 
hanging very well together, but in reality no more 
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than a Dream; which, upon the removal of its 
Principles, muſt vaniſh into nothing. 

+ Every thing which does not conduce to the 
Preſervation of Health, and to the Cure of Diſ- 
eaſes, may be purpoſely omitted in Phyſic, not- 
withſtanding they may be both true and curious : 
becauſe a Phyſician may perform his Office with- 
out their Aſſiſtance. See my Oration relating to 
this Subject, de repurganda Medicina. 


C21; The Object: therefore of Phyſic in 
the Human gd) +, 2, is Life, Health, Diſcaſe, 
and Death 3, with the Cauſes from whence : 
they ariſe, and the Means by which they are 
to be regulated, reſtored, or prevented, 

By the Object of Phyſic we here underſtand | 


every thing which is abſolutely neceſſary to be 


known or done by a Phyſician z which, fo far as 


W it conſiſts in Contemplation of the Mind, is Theo- 
W ry; but fo far as it relates to Action, it is, from 


the thing itſelf, called Practice, 

: In the human Body, not as a metaphyſical En- 
tity, not as a Mind, but as a living and animated 
Machine ; for the Confideration of the two firſt do 


lb W not at all come under the Province of the Phyſi- | 


cian. 


Death deſerves to be conſidered by the Phyſi- 
can, both to avoid it, and to preſage it when un- 
avoidable : it is prognoſticated to be at hand from 
the Symptoms obſerved in dying People; but the 
great Danger of a Perſon's Dying, can be only 
judged of from a previous Conſideration of the Na- 
ture of the fatal Accident. Suppole a large inac- 


ceſſible Artery to be punctured, though theWound 


ſeems to be ever ſo ſlight and ſmall, yet it may be 
latal, as we find by F.xperience, becauſe all the 
E 3 Blood 


54 Mature and Principles 8. 22. 
Blood may be let out thereby till the Nerves of the 
Heart become paralytic. Fatal Events of this Kind 
ought to be remarked, that we may be capable of 


judging in what Caſes our Aſſiſtance may be necel- 
| ary, as in this to ſtop the Hemorrhage. 


- . Phyſic 1 is therefore the Science 1 ct 
5 Knowledge of theſe things 2, by whoſe Appli- 
cation and Effects Health may be preſerved 


when preſent, and reſtored whey: loſt, by the 
Cure of Diſeaſes. 


Ilt has been much controvel among Phyſi- 
cians, whether Phyſic ought to be termed an Art 
or a Science. The Matter ſeems to be thus: Co- 
gitation conſiſts of two Parts, Underſtanding and 
Will. Underſtanding or Senſe is by the Ancients 
_ diſtinguiſhed into five Degrees; the I. Firſt is ſim- 
ple Perception by our Senſes, thus we know Light 
and Sound exiſt, becauſe we hear and ſee. The 
II. Second is Science, or the Knowledge of Things 
by their Cauſes; as if one ſhould affirm it as a 
Rule, that hard Bodies upon Friction grow hot, 
and that therefore he may in this place aſſert that 
Heat u ill ariſe from the Friction of two hard Bo- 
dies together at this time, as they have done beſore. 
The III. Third is habitual Action or Art which 
produces thoſe things into Being, which were be- 
tore formed by Science, Suppoſe, for Example, 
a Statuary, whole Mind is furniſhed with a requi- 
ſite Knowledge for the Formation of ſome Image: 
he retains in his Mind the Idea, we may ſuppoſe, 
of Hercules, to which the Block of Marble is to be 
carved, he knows what Parts are to be removed to 
diſcover the included Hercules, and he alſo knows 
how to ule the Inſtruments by which the ſuperflu- 
dus Stone is to be ſeparated z this is the Science of a 


_ Statuary 3 


F. 22. „„ 

Statuary; but when the Sculptor himſelf comes, 
he examines the Piece of Marble, divides it into 
'the Head, Trunk, and Limbs, and makes Cavi- 
ties, which are to farve afterwards for the Throat, 
Eyes, Sc. till at length by continually removing 
{mall Parts of the Stone in this manner, the naked 
Hercules at length appears; all this is the Work of 
the Statuary, his Art or his Science put in practice. 

In like manner the theoretical Part of Phyſic may 
be termed a Science, but the Practice of it is to be 
ranked among the Arts. But there are other Rea- 
ſons why it ſhogld be rather called a Science; firſt, 
becauſe its Theory ts put in Practice not by ſimple Imi- 
tation, but by the Knowledge of Cauſes. Phyſicians 
not only know by Experience that warm thin Li- 
quors abate Fevers, but they alſo underſtand that 
it does ſo, by relaxing the Fibres and diluting the 
viſcid Blood. But the Dyer 1s ignorant of the Rea- 
ſon why he adds Allum, Tin. or Gums, in his 
Art; as he is alſo of their Action. Secondly, be- 
cauſe Phyſic is a previous Knowledge of Things to 
come, We do not preſerve preſent Health, nor 
remove preſent Diſeaſes, that is not in the Power 
of Man; we only place Health again in the room 


of that which was juſt loſt, or in the room of the 


Diſeaſe which at preſent exiſts. I cannot be ſaid 
to cure a Pleuriſy on the third Day, nor is it in 
my Power; I only prevent the Diſeaſe from being 
conſtantly preſent, ſo as to turn to an Empyema, | 
or Death, Nor can I be ſaid to preſerve preſent 
Health, but only to cauſe a Perſon to be in Health 
the next Day. IV. Fourthly, Prudence, or the Direc- 
tion of Art with regard to future Events, which 
chiefly relates to Things belonging to human Life. 


V. Fifthly, Wiſdom, which e the four 
other 8 


E 4 In 
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In like manner, as a Statuary ought to know 
the Inſtruments, and Methods of uſiug them, to 
effect his Deſign, and then to judge what Parts of 
the Stone are to be removed to expole the Image 
to View; fo a Phyſician ought not only to be ac- 
quainted with every kind of Remedy, and the Me- 
thod of uſing the ſame, but he ought alſo to un- 
derſtand the Nature of Health and Diſeaſes, that 


he may judge what is to be removed of the Diſeaſe, 
that the loſt Health may be recovered, 


. Therefore the Neeeſſty. k Uſe 2 1 


and D 2 of * are * ä 
apparent. 


The Service of Phyſic 18 ; evident from the 
Effects we daily find from the Practice of it 
without it a great Part of Mankind would not live 
out their Days; and ſtill a larger Number of great 
Men being oppreſs'd with Pain and Diſeaſes, would 
ipend their Lives uſeleſs to the Public. Some have 
indeed objected, that every Man may be his own 
Phyſician ; but it will readily appear, that a Man 
employed in other Affairs, cannot be ſo perfectly 
acquainted with the neceſſary Doctrine of Phyſic, 
as thoſe who have made it the entire Buſineſs of 
their whole Life; nor is it poſſible they ſhould 
have the like Opportunities of learning Anatomy, 
Pharmacy, c. And as for thoſe Reflections which 
are caſt with Contempt upon Phyſic by the IIli- 
terate, they have aroſe from the Ignorance of ſome 
unſkilful Practitioners, and not from the n 
Fi; + 
The Uſefulneſs of Phyſic ina Republick i E 
both well known and eſteem'd, eſpecially as it is 
ſo extenſive as to touch the Life and Health of 
every individual Member ; the Eſteem for it has 
always 
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| always been lo great, that People afflicted with 


Diſeaſes had rather apply themſelves to any igno- 
rant Perſon than be without Phyſic; but it is very 
evident, that thoſe who know : any thing of Phyſic 
will not inconſiderately commit themſelves to the 
Raſhneſs of Pretenders. The moſt ancient He- 
roes, and even the bold Achilles, were not altoge- 
ther unſkill'd in Phyſic; nor did they think it be- 
neath them to practiſe it with their own Hands. 

Our Saviour is a remarkable Inſtance in this re- 
ſpect, who being inveſted with divine Power, alſo 


= made it his particular Care to relieve the bodily 
= Diſorders of Mankind. 


F. 24. There are two Methods which may 
be relied upon as certain for the Attainment 
of our Profeſſion, which may be eſteemed its 


ſolid Foundation; the Fir/t is an accurate 


Obſervation * of all the Appearances offered to 


our Senſes in the human Body, whether in 


Health, Diſeaſes 3, Dying 4, or already Dead 5; 
8 whether they proceed from internal Cauſes re- 
S fiding in the Animal, or from the Action of 
external Bodies, Accidents, or the Art itſelf. 
The Second is a ftrict Conſideration and Diſ. 
| covery of the ſeveral latent Cauſes, concealed 
from our naked Senſes b in human Bodies, by 
a juſt Reaſoning 7; which is really neceſſary, . 
to prevent future ill Accidents, and ſecure the 
good Events. Phyſic thus eſtabliſhed upon 
Judgment and Obſervation, can be only attain- 
_ ed bya juſt Reaſoning from the ſeveral Facts, 
(1.) which have before been 7horoughly conſi- 
Lereds in every reſpet ; from comparing thoſe 


ReStonings 
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Reaſonings with Natute or Experience, and 

with each other; and from diligently remark- 
ing which of them appear agreeable or diſagree- 
able to Truth; that from the whole we may 
ay enabled to draw juſt Concluſions in regard 
to preſent and future Events; which Conclu- 

ſions may then be relied upon 9 with Certainty 
as Matter of Fact, 


: Obſervation here is the Attention of the Mind 

to ſuch Changes as happen in human Bodies, all 
which Changes proceed from Motion, which Mo- 
tion is produced originally in the Body, as a Ma- 
chine; ſome of theſe Changes are obvious to the 
Senſes, others are not ſo; the Motion of our Fluids 
thro? their Veſſels does naturally jeſcape the No- 
tice of all our naked Senſes ; therefore a Phyfician 
ought to be acquainted as well with the Objects 
which do not fall immediately under our Senſes, 
as with thoſe that do; for the Knowledge of the 
firſt is equally neceſſary to Phyſic with the laſt, 
tho? it be only attainable by Analogy, from com- 
paring the Parts leſs known, with thoſe which are 
wholly obvious to our Senſes. 
The State of the Pulſe, and Reſpiration, he 
Colour, Heat, Tenſion, and Moiſture of the Skin, 
the Brightneſs of the Eyes, &c. as they appear in 
healthy Bodies, in order to diſtinguiſh the morbid 
Changes in the ſame Appearances ; from a due 
_ Conſideration of all theſe Signs, may be deduc'd 
an Eftimate of the Danger, or the Probability of 
Recovery, and State of the Powers of Life, or of 
the Diſeaſe; all which were largely conſider'd by 
the Ancients, but have undeſervedly been treated 
with much Neglect in the Pn © OY 


By 
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By enquiring into all the preſent Circumſtances 
of the Patient's Caſe, and by aſking him and his 


Attendants after every thing, which will not fall 


under his Cognizance without. 
4 Hippocrates was extremely well verſed in the 


Symptoms of dying People, and accurately re- 


| | mark'd the preſaging Signs of Death; but the 


2 ſucceeding Phyſicians have been very negligent _ 


herein. We indeed ſay a Man is dying when the 


Diſeaſe prevails and tends to Death; thus in a 


Phrenitis, which will prove fatal on the fourth 


Day, the Patient begins to die in the middle of 


the third Day, and the whole Syſtem of the Body, 
eſpecially the Brain, is gradually deftroy'd. 

o ſearch out by practical Anatomy the latent 
Cauſes of Diſeaſes, of which we are often ſo greatly 


ignorant, and to remark all the Changes which 
have been made by Death throughout the whole 


Body, and all its Viſcera. Surprizing is the dit- 


W ference even in the external Appearance of the dead 


from the living Body; the engaging Livelineſs of 
the Eyes, and Purple Tincture of the Cheeks, 


E which ſo allured our Fellow. Creatures but a few 


Days ago, do in this State vaniſh, and leave a ſtil], 
pale, and horrid Spectacle. But no leſs are alfo 


oe] 


the Changes made by Death within the Body, in- 


lomuch that Ruy/cb taking the Hint from hence, 


has filled the Veſſels of dead Bodies by Injection, 


| and reſtored again the lively Appearance which 
Death had deftroy d. 


An Inſtance of this we has in the Santcolen | 


| Perſpiration, a Diſcovery- of the utmoſt Conſe- 
quence in Phyſic, which that Author obſerved in 


his own Perſon, and has done more Service to 
Phyſic than all the ſubtil imaginary Schemes and 


| Interpretations of Galen, which were made durin 


the whole 13th Century, This Method of impro- 


ving 
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ving Phyſic by ſenſible Obſervation, was follow. 


by the Cnidian Phyſicians, who are on this account 


| praiſcd by Hippocrates, by whoſe own diligent Ob- 


ſer vations the Artof Phyſic in that Day was great- 
ly perfected; he carefully remark'd every thing 
which happen'd in the diſeas'd human Body, whe- 
ther from external or internal Cauſes; whether 
from the eating of Wolf- Bane, the Bite of a Viper, 


too large a Doſe of Scammony, ſudden Cold, and 


the like, Sc. which have undeſervedly been much 
neglected by the Moderns. We ought to make it 


our chief Study to collect all the Obſervations and 


Experiments we poſlibly can, and diſpoſe them 
under their proper Heads; but an Experiment or 
Fact is with regard to the thing itſelf, an Ap- 


pearance obvious to the Senſes of the Enquirer h 


our Mind adds nothing to the Appearance, but 
barely the Perception of it. 
We are ſaid to reaſon when we compare the 


Ideas we have before experienc'd with each other, 
that we may be diſtinctly informed of every Pro- 


perty appertaining to each Idea, and thence form 
a Judgment of the Agreement or Difference be- 


tween cach; nor is there any thing more required 


to Knowledge, than this Compariſon diſtinctly and 


| patiently proſecuted. But the Phyſician above all 
| ſtands in need of juſt Reaſoning, to aſſiſt him in 


the Diſcovery in many things of the human Body, 


particularly the great Claſs of Diſeaſes which lie 


concealed from the Obſervation of naked Senſe ; 


God has alſo given reaſonable Faculties to our 


Minds to make new Diſcoveries of Truth and In- 
vention; we cannot expect ſuch Diſcoveries from 


careleſs Obſervation, and accidental Experiment, 
but from thoſe which are deſignedly made with a 
ſtrict Attention of Mind, to convert them to ſome 


Uſe. Obſervation or Experience alone will not 
make 


$4. - f Pe. 61 
make a Phyſician; for any two Diſeaſes are never 
ſo much alike, but a ſmall degree of Reaſoning 
may diſtinguiſh the difference. 

All the Obſervations which we have made 
upon any Head ought to be committed to Paper, 
examined with the ſtricteſt Attention, and applied 
to the preſent Circumſtances of our Patient's Caſe, 
that by conſidering every Particular, we may by a 
low and ſolid Judgment determine the latent Cau- 
ſes of Diſeaſes. Take an Example of this ; in the 
Method of detecting the latent Cauſes of Diſeaſes 
by external Appearances: we obſerve that in the 
living human Body there is a conſtant Reſpiration, 


nin which the Air is alternately preſſed into, and 


_ expelled out of the Lungs; we alſo obſerve, that 
the inſpired Air is colder and dryer than the ex- 
pired, which is warmer, and more humid ; allo 
W that in Inſpiration the Air is forced chrough the 
Mouth and Noſe to the narrow Opening of the 
= Glottis, thence into the wider Cavity of the Larynx, 
and from that into the round Trachea and conical 
= Brouchia; and at laſt, from the Branches of the 
= Bronchia into the ſmall Air Veſicles of Malpigbius. 
In Inſpiration we know the Diaphragm becomes 
flat, and draws down the Ribs, by which means 
the Thorax is dilated, and the Abdomen compreſſed. 

In Expiration ſucceeds the Reverſe of all theſe; . 
the Ribs return cloſer to each other, and the 
f Diaphragm returns into the Thorax, of a concave 


1 Figure. In Inſpiration the Veſicles of the Lungs 


are dilated, the ſmall Veſſels ſpread upon them, 
_ varioully agitated, opened, and the Blood more 


freely admitted into them; in Expiration the ſame 


Veſſels are compreſſed together, and their contain- 


| ed Blood ſtrongly propelled thro' them; for the 


Blood is forced from the Heart into the Lungs 
thro? a Conical EL aſt ic Artery but in a conical con- 
verging 
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verging Veſſel, every part of the contained Fluid 
ſtrikes againſt its ſides, which muſt therefore be 
dilated in proportion to the Force of the arterial 
Fluid; ſo that the Blood being expoſed to the 
Action of the Air in the Lungs, is forced into the 
larger Veſſels by the Contraction of the Heart, but 
into and thro' the ſmaller Veſſels by the compreſ- 
ſing Force of the diſtended Veſicles, which is re- 
turned upon them; the Blood is therefore in the 
Lungs intimately mixed, greatly attenuated, and 
Jo fitted for circulating thro? the ſmalleſt Veſſels, 
This Doctrine of Reſpiration we ought to apply to 
the diſeaſed Patient, and compare it with the feve- 
ral Appearances or Symptoms preſent in the Body. 
Another Example of phyſical Reaſoning, extended 
beyond the ordinary Obſervation of our Senſes, may 
be given in the Pulſe, which is a latent Action, 
| concealed from the Eye; yet notwithſtanding we 
may obtain a diſtinct and full Idea of it; viz. that 
the Artery is always full of Blood, and the Heart 
drives it forward with a conſiderable Force, are 
both demonſtrable from the Diſſection of living 
Brutes; but every Liquor, when it cannot proceed 
in its Courſe, reſiſts; therefore in the Arteries, 
- which are full, their interior Portion of Blood can- 
not return back, becauſe of the ſucceeding Blood, 
Which ſtrikes againſt that which went before; 
therefore the preceding Blood not moving forward 
with the ſame Velocity with which the latter was 
propelled by the Heart, it muſt conſequently ex- 
pand the conical Artery, ſo as to form the Pulſe; 
all which is equally certain with what is daily of- 
fered to our common Senſes. _ 
- 9 If Phyſicians were to unite their Endeavours, 
and form a Society for the collecting of every thing 
true and uſeful from the Writings we now poſſeſs, 
and afterwards Lige them into Aphoritms under 


proper 
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proper Heads, it muſt certainly form a Syſtem of 
Phyſic capable of ſolving any Difficulty in the Art 
with as equal Certainty as the Problems in any 
other Science. „ 


& 25. In order to diſcover Truth in this 
Manner by Obſervation and Reaſon, it is re- 
quiſite we ſhould fix on ſome Principles whoſe 
Certainty and Effects are demonſtrable i to our 
Senſes, which may ſerve to explain the Phenc- 
mena 2 of natural Bodies, and account for the 
Accidents that ariſe in them; ſuch only are 
thoſe which are purely material in the human 
Body, with mechanical3 and phyſical Experi- 
ments; for we are not ſenſible of any other 
way of attaining to a true Knowledge of the 

univerſal and particular Affections of Bodies. 


! Demonſtration is an evident Proof of ſome 
dubious Propoſition, ſo that no Body who admits | 
the general Principles, can deny their Aſſent; theſe 
are pureſt in the Mathematics, tho? there are ma- 
ny Demonſtrations no leſs evident in Phyſic, eſpe- 
cially thoſe which are taken from Anatomy. But 
there is no neceſſity for the Principles of any Art 
to be proved in that Art, it is ſufficient if their 
Certainty is by any means demonſtrated in other 
Theſe ought to be firſt adjuſted with Diſtin- 

ction, Clearn@s, and Certainty; with Diſtinction, 
which points out one Being from any other; as if 
one was to define a Circle to be a right Line con- 
tinued upon a Point till one End meets again with 
the other; with Clearneſs, which conſiſts of ſimple 
| Notions or Ideas eaſily conceived by any Man in 
his Senſes, as that two and two joined make four ; 
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with Certainty, which cannot be denied by any 
reaſonable Perſon, or which muſt always appear 
true upon Examination. 

The univerſal Laws of Nature, or Affections 
of all Bodies, depend on mechanical and phyſical 
Principles, upon which alone their Actions are ex- 
plicable; the ſame Laws are alſo true in the hu- 
man Body, for its Matter appears to be univerſally 
the fame with that of all other Bodies; fo that 
what may be ſaid to be true of all Bodies, may be 


alſo affirm'd true in our own. Thus, if one ſhould 


affirm, that by the Friction of two Bodies would 
ariſe Heat, the ſame will alſo be true upon the 
Friction of ſolid Parts in the human Body. But 
then there are other Principles not to be explained 
by theſe univerſal Laws, but by ſome particular 


Diſpoſition in the certain Body ; theſe Properties 
are called phyſical. But a Phyſician ought to con- 


ſider both the Affections of Bodies in general, as 


well as thoſe only proper to the human Body, that 
from a judicious Compariſon and juſt Reaſoning, 
he may never ſubject the human Body to thoſe 


Laws only, to which the generally but not all 
Bodies, are liable. 


§. 26. But as there are in n the human Body 


many other Appearances i not intelligible upon 
thoſe Principles, they therefore are not to be 
demonſtrated and explained by ſuch Principles; 
if we would avoid Error, we muſt take a very 
different Courſe for that Purpoſe ; this will 


readily appear to any one who conſiders and 


admits for true the following Propoſitions, 
which are elſewhere demonſtrated, 


Such as Memory, Underſtanding, 8 and 
the Knowledge of paſt and future Appearances 3 
which 
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9 which are peculiar to the Mind, a Being without 


8 Figure or Extenſion, and conſcious of Pleaſure 
and Pain. 8 . 
F. 27. We are to conſider, (I.) That Man 
is compoſed of a Body i and Mind *, united3 to 
each other; (2.) that the Nature 4 of theſe are 
very different, and that therefore, (3.) each has 
= a Lifes, Actious © and Aﬀections diftering from 
the other; yet (4.) that there is ſuch a recipro- 
cal Connection and Conſent between the par- 
tcular Thoughts and Affections of the Mind 
and the Body, that a Change in one always 
produces a Change in the other, and the re- 
verſe; alſo, (5.) that the Mind performs ſome 
Actions by mere Thought, without any Effect 
upon the Body; and that it has other Thoughts, 
& which ariſe barely from ſome Change in the 
Condition of the Body; on the other hand alſo, 
(.) that there are ſome Actions performed by 
the Body without the Attention, Knowledge, 
or Deſire of the Mind, which is neither con- 
eerned therein as the Cauſe or Effect of thoſe 
E Actions; that there are alſo ſome Ideas form- 
ed in the Mind of a Perſon in Health by its 
paſt Actions; and laſtly, that there are other 
Ideas compounded both of the paſt and pre- 
| ſent. That, (7.) whatever we obſerve to ariſe 
from Thought in the human Body, is to be 
only aſcribed to the Mind as the Cauſe. But, 
| (8.) that every Appearance which has Solidity, 
Figure, or Motion, is to be aſcribed to the 
Body and its Motion for a Principle, and ought 
to be demonſtrated and explained by their Pro- 
| Wl Perties. 
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perties. That, (9 .) we cannot underſtand or 
explain the Manner in which the Body and 
Mind reciprocally a& upon each other? from 
any conſideration of their Nature ſeparate; we 
can only (10.) remark by Obſervation their 
Effects upon each other, without explaining 
them; and when any Difficulty or Appeat- 
| ance has been traced ſo far, that it only re- 
mains to explain the manner of their recipro- 
cal Action, we are to ſuppoſe ſuch account Sa- 
Tigfactory 3, both becauſe it may be ſufficient 
for all the Purpoſes of the Phyſician, and as 
it is impoſſible for him to ſearch any further. 


By the Body we underſtand that Part of u 
which is extended in three Dimenſions, has a Form, 
and is fitted for Motion or Reſt, Sc. 

2 By the Mind we underſtand chat Being which 

thinks, and perceives itſelf thinking, and 1 ching 
thought of. 4; 
The Union of the Body and Mind 1s. ſuch, 
that the Mind cannot reſiſt forming to itſelf the 
Ideas of Pleaſure and Pain, when the Body is ina 
particular manner affected; nor can the healthy 
Body refuſe to obey the Action of che Mind under 
particular Circumſtances. | 

+ By the Nature of the Body or Mind, we un- 
derſtand every thing which we are ſatisfied: belong 
to each. The efſential Nature of the Mind is to be 
conſcious, or to think; but to think of this and 
that particular thing, is accidental to it. The eſ 
ſential Nature of the Body is Extenſion and Re- 
ſiſtance. Theſe Attributes have nothing in com- 
mon to each other, nor ought one to conclude 
from Similitude, that two Beings are reducible to 
one general Claſs. When I think of Extenſion, i 
NE does 
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does not infer any thing of Thouglit; and when! 
reflect upon Thought, I can perceive no Connexion 
of it with Extenſion ; therefore the Idea of the 


= Body has nothing in common with that of the 
= Mind, and the reverſe, In the fame manner, there 
is no Connexion between the common Ideas of 


Time, Sound, Gravity, Light, Sc. Socrates 
made a proper Anſwer to Crito, when he was aſk'd 
in what Place he ſhould chuſe to be buried? viz. 
% You will not find Socrates when you prepare my 


Tomb, nor ſhall I be ſenſible of what you then 


* do for ime.” Nor are there Reaſons wanting to 
prove from the preſent Condition of the Mind, 
that it may live hereafter without any Commerce 
with its Body. The incomparable Mathematician 
Vietus, who firſt reſtored Algebra to us, received 
the Enemies Letters from his King, to expound 


their myſtical Signs; while he was ſtudying to 
explain their Meaning, he was taken up with the 
moſt profound Meditation for three whole Days 


and Nights, inſomuch that he was not the leaſt 
ſenſible of what had been tranſacted without his 
Knowledge, taking no more Concern for his Bo- 
dy, than if it had been long deſerted as an Enemy 
by his Mind. In like manner, we find Archimedes 


in a Conſternation when he firſt was ordered to 


anſwer King Hieronus concerning the mix*d Gold 
in the Crown, till at laſt lighting upon the Expe- 
riment, i. e. going into the Bath, he cry'd out 


Victory. And in the ſame manner a Roman, who 


was in a deep Conſternation or Extaſy, being not 


at all terrified at the formidable Advances of the 


Hracutians in Battle, made a great Conqueſt with- 
out once breaking his Lines. 
The Life of the Body is, 1. To generate Mo- 


tion under particular Circumſtances, as the Load- 


ſtone approaches to Iron. 2, For its conſtituent 
F 2 Parts 
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Parts to attract each other, from whence proceeds 
that Reſiſtance to the Force of external Bodies, or 
Vis inerlia. 3. To gravitate, or tend towards the 
Center of its Planet. And then, 4. comes the Af. 
fections proper to particular Bodies. The Life of 
the Mind is, 1. To perceive the Appearances of 
all external Objects, by the Changes they make in 
the Organs of Senſation, 2. To judge or compare 
the nature of two Ideas with each other, and then 
to deduce ſome Conlequence, as that they are of 
the ſame Kind, or different; as we conclude from 
our Notions of a Circle and Triangk, that a Tri- 
angle is not a Circle, 3. To will any thing. In 
a word, the Life of the Mind is, to be conſcious. 
Theſe are all the Functions of the Mind]; for paſt 
Actions are uncertain, and they may be all referr'd 
to the ſingle Act of its Conſciouſneſs... 
The Action of the Body is to communicate 
Motion to other Bodies; the Paſſion of it is to re- 
ceive ſome Change in itſelf from another Body or 
a Mind. The Action of the Mind is Volition, 
which every Body is acquainted with, but no one 
can explain. The Paſſions of the Mind are the 
Changes it receives from external Objects by the 
Senſes, Suppoſe the Mind to be thinking of a 
Circle, and in the interim a Cannon to go off, it 
will loſe the Idea of a Circle, and acquire that of 
Sound; this is the Sufferance of the Mind, be- 
cauſe it can neither retain the Idea of a Circle, nor 
reſiſt that of a Sound. There are alſo ſome Af- 
fections in the Mind different from the preceding, 
| ſuch as violent Paſſions, or involuntary Commo- 
tions, which the Mipd cannot reſiſt, and the Fa- 
culty by which it moves and determines the ſeve- 
ral Parts of a human Body, ne to its Incli- 
nation. W. 
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1 We cannot underſtand why two Principles, 
which have no Agreement in Power, ſhould thus 
concur in the ſame Functions, tho? there have been 


three Hypotheſes framed to explain the Intercourſe 


of the Body and Mind; the firſt is, by the Y ea 
Influx, which ſuppoſes the Thing thought of, and 


the Thought rel to be one and the ſame; which 


we ſhall hereafter denonftrice to be abſurd, in as 


much as our Mind 1s 1gnorant of its own Nature, 


The ſecond is the Syſtem of occa/zonal Cauſes; and 
the third ſuppoſes a Harmony eſtabliſh*d by God, 


= taking it for an infallible Rule, that determinate 


Actions of the Mind muſt be neceſſarily attended 


Vith correſponding Motions in the Body, and the 
= contrary; and this laſt ſeems to be the trueſt Opi- 


nion, but 1 It leaves us equally in the Dark with 12 


other. 


If any Action is to be r which 3 is com- 
pounded both of the Faculties of the Mind as well 


zs of the Body, ſuch as Walking, Pain, volun- 
| tary Reſpiration, Cc. a juſt Account ought to be 
firſt given how far, and in what manner, the Body 


is concerned in the Action, and then alſo of the 
Mind; if this can be done, it is enough, without 
diving into the manner of Connexion between the 
different Actions; the Explication of the cor 


real Actions appertains to the Phyſician, and thoſe 
of the Mind to the Philoſopher; but their Con- 


nexion can be explained by no Man. Heat may 


be conceiv'd to ariſe in Bodies without any relation 
to a thinking Mind, as Mill-ſtones grow hot in 
their grinding; but Motion is not explicable from 


the Affections of the Body, nor even from the Pro- 
perties of the Mind, therefore Heat and Motion 
are not accountable from the Mind; and if you 
ſhould ſay that the voluntary Motions of the Muſ- 


cles p! oceed from the Act of Volition in the Mind, 


1 you 
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you explain the thing not in the leaſt, becauſe 
there 15 nothing 1 in the Idea of Motion which i is allo 
to be {ound in any Affection of the Mind. We call 
an Explanation of a thing the Demonſtration of 
Agreement or Relation between its own Proper- 
ties and the ſame in another; but this is here not 
only impoſſible, but alſo quite uſeleſs to a Phyfi- 
cian; for the great Buſineſs of a Phyſician is to be 
acquainted with the Means of reſtoring loſt Health, 
and no Cure can be effected by him, but through 
ſome Change made in the human Body by the 
Application of others; therefore this Search after 
the Connexion between the Body and Mind not 
appertaining to a Phyſician, is to be rejected, 
among thoſe (S. 20.) which are uſeleſs to the Art. 
The Phyſician, who cures Diſeaſes of the Body, is 
not ſollicitous about thoſe of the Mind; ſor when 
the firſt is ſet to rights, the latter will quickly re- 
turn to its Office. Thus when the Eye is blinded 
wih a Cataract, the Mind cannot perceive ſenſible 
Objects by it, the Aid of Phyſic is therefore call 
in to couch the Cataract, or depreſs the opake cry- 
ſtalline Lens; after which the Rays of Light find- 
ing a free Admiſſion to the Retina, the Mind will 
be ſenſible of viſible Objects by it; and thus the 
Buſineſs of Phyſic will be done without the Aſſiſt— 
ance of Optics. When a Perſon is in a Delirium, 
or Swoon, the Phyſician cannot recall the Mind, 
which has no relation to his Buſineſs ; but by 4 
lying Vinegar, or other Volatiles to the Noſe, 
05 can reſtore the ſick Machine to its former Mo- 
tions, and then the Mind will alſo exhibit its for-- 
mer Actions, and this full as well as if he under- 
{tood the manner of Connexion between the Actions 
of the Body and thoſe of the conſcious Mind. 


F. 28. We 
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& 28. We may allo affirm, that the prima- 
ry phyſical Cauſesi, in what manner, and the 
ultimate mefaphy/ical Caujes 2, for what End, 
the moſt general Appearances are in a deter- 
minate manner affected, are neither poſſible, 
uſeful, or neceſſary to be inveſtigated by a 
E Phyſician; ſuch as the Origin of primitive 
and ſeminal Forms 3, of Motion 4, the Ele- 
| ments5, &Cc. 7 


Primary Cauſes are thoſe productive of ſecon- 
gary ones; but we always meet with God in our 
Search after theſe, and this puts a Stop to our fur- 
ther Knowledge; for God is an infinite Being, and 
| it we compare the whole Univerſe with him, it 
will be found almoſt nothing.—In our Search after 
= /by/ical Cauſes, we ſhould not be over ſollicitous 
to determine every thing in which Experiment will 
| not aſſiſt us; for we never can be certain of the 
Truth of ſuch Diſcoveries, and if we were, it would 
be of little or no Uſe to Mankind; we are thus 
wholly 1gnorant of the Origin and Communication 
| of Motion in Bodies; for Motion is no more eſ- 
ſential to the Idea of Body, than a Circle is to that 
of the Mind, Let thoſe Philoſophers appear, 
who hold that an Aſſembly of Gods joined toge- 
ther to form the Univerſe, and explain by one 
ſimple and univerſal Experiment, why any Body 
in motion communicates part of its motion to the 
next which it touches; an ingenious Perſon would 
| anſwer, God made it ſo. We ought therefore to 
reſt upon Experiment, and lay alide uſeleſs At- 
tempts to explain the moſt general Laws and Prin- 
| Ciples obſerved in Nature ; taking Example by the 
wiſe Igrorance of the Chemiſts, who barely rela- 
ung the Appearances offer'd to them, arc not con- 
1 . cerned 
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cerned about the firſt Cauſe. Barthol. Schwartz 
having diſcovered the ſurpriſing Experiment of 
producing Thunder and Lightning, by the Appli- 
cation of Fire to a Powder made of Nitre, Sul. 
phur, and Wood-coals, mix'd in a certain Propor. 
tion, never enquired into the Cauſe of that Phæ. 
nomenon by which almoſt the whole Face of the 
habitable World has been chang'd. The Moderns 
have found, that two Grains of Gold diſſolved in 
three times as much Aqua regia, and precipitated 
with half that Quantity of Oil of Tartar per del. 
quium, forms a Powder, which applied to a certain 
degree of Fire, will blow up a hundred Weight, 
The Chemiſt ſtops at the bare Appearance; but 
the Philoſopher taking a Courſe very different 
from the Experiments of the Chemiſt, ſtudies the 
Formation of a mechanical Engine, by which two 
Grains will raiſe a Weight of a hundred Pounds; 
and thus each of them obtain their Ends by dit- 

ferent Means. „„ 
2 By metaphyſical Cauſes, are meant thoſe ge- 
neral Attributes of Beings which are abſtractedly 
eſſential to them as Beings; which are therefore 

very univerſal, and remote from Action. 

An Element is the Matter of which a Body is 
originally compoſed, and into which it may be 
ultimately reſolved. Great has been the Contro- 
verſy in all Ages about the Elements. Some con- 
tend for Water only, others for Air, and others 
again for Water and Fire; but the greater Number 
are for the four Peripatetic Elements; tho' the 
Chemiſts alſo build upon their Salt, Sulphur, and 
Mercury; but neither of theſe can be properly an 
Element, for it is eſſential to an Element to have 
its Part abſolutely ſimple and homogeneous ; but 
then how can Matter thus homongeneous form the 
great Variety of Bodies we meet with? If you re- 
| treat 
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treat to the Monades, or Atoms of Pythagoras, and 


univerſal Matter, you do not take our Eyes with 


you to convince us; nor can we be certain whe- 
ther there are ſuch or no, ſince you tell us of things 
from which the Mind can never receive any real 
Ideas. 25 Ty Fes 
Some of the Chemiſts acknowledge beſides 
Matter, Form and Vacuum, a ſeminal Principle; 
which ſo determines the Structure of vegetable 


| Bodies in their Growth, that they can appear in 
ſuch a particular Form, and no other. If an Ani- 


ſeed be ſowed in a pure Earth, moiſtened with 


| Rain-water, and forwarded with a Heat equal to 


that of a ſetting Hen, it will produce the Plant 


. Aniſe, whoſe Smell, Taſte, and Structure, differs 


from all other Plants in the Univerſe; and in the 


| Vegetation of the Plant there is alſo a new Pro- 


duction of Seeds, each of which is capable, under 
proper Circumſtances, of producing the like Plant; 
if theſe Seeds were wanting, the whole united 
Power of Nature together could never produce the 
ſame Plant ; therefore, according to the Opinion 
of the Chemiſts, this Seed muſt contain a Princi- 
ple, which from Earth and Water always produ- 
ces that particular Plant, which no other Seed can 
produce. In like manner they ſuppoſe Metals to 
be formed of a ſeminal Subſtance, which grows 
or vegetates in the Bowels of the Earth with a ſub- 
terraneous Heat, by means of a particular Juice; 
which Opinion is confirmed by philoſophical Ex- 
periments, and ſupported by many Reaſons. 

* The Origin of Motion is to be look'd for in 
God; if we ſubſtitute any other primary Cauſe, we 
do him Injuſtice. I may ſay that it becomes a true 
Philoſopher to confeſs his Ignorance of firſt Cau- 
ſes, which he is never likely to attain to; but not- 
withſtanding ſecondary Cauſes may be uſed to as 

e 1 | pj good 
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good Purpoſes as if we were acquainted with their 
firſt. If I learn by Experiment the Virtues of any 
Plant for the Cure of Diſeaſes, I may, do as much 
Service with it in Phyſic as if I had created the 
Plant. If every thing uſeleſs to the Art was to be 
in this manner expunged, as we in this Section ad- 

viſe, Phyſic would loſe nine Parts out of ten, and 


be by that means purged of its Droſs, and reſtored 
to its native Simplicity. 


29. But a Phyſician may, and ought to 

furniſh himſelf with, and reaſon from, ſuch 
Things as are demonſtrated to be true in Ana- 
tomy *, Chemiſtry 2 and Mechanics 3, with na- 


tural and experimental Phiſgſpby 4, provided 
he confines his Reaſoning within the Bounds 


of Truth and ſimple Experiment, * §. 25. 


ile that deſires to learn Truth, ſhould teach 
himſelf by Facts and Experiments; 3 by which 
means he will know more in a Year, than by ab- 
ſtract Reaſoning in an Age. Proper Experiments 
have always Truth to defend them; alſo Reaſon— 
ing join'd with Mathematical Evidence, and found- 
ed upon Experiment, will hold equally true; but 
ſhould it be true, without thoſe Supports it muſt 
be altogether uſeleſs. Nature diſtributes the Facul- 
ty of Reaſon to all Men equally alike, but he will 
excel in Reaſoning who has made the beſt Uſe of 
Experiments, having conſider'd the Structure, Si- 

tuation, Figure, Size, and other Peculiarities, ob- 
vious to our Senſes in the ſeveral Parts of the hu- 
man Body. 


* Chemeſtry acquaints us with thoſe Changes 
which ariſe in Bodies from Mixture, and the Ap- 


plication of them to Fire. Suppoſe ane Subſtance 
| of 


Tu Eo, TS! 
of a particular kind to be mix'd with another, and 
applied to a determinate degree of Fire, the Con- 
ſequence will be a Production of new Appearances, 
which is the Buſineſs of the Chemiſt to remark; 
E nor does ever Chemiſtry deceive us, if it proceeds 
Ino farther than real Experiments, and their Ef- 
E fects; upon the Addition of the beſt Oil of Cloves 
to rectified Oil of Vitriol, they run into a violent 
E Commotion, and exhale Cloulds as thick as Pitch, 
E which quickly turn into Flames. 
Mechanics teach us to apply the general Laws 
Jof Motion to all Kinds of Bodies. Every Body is 
FB extended, reſiſts Motion, is moveable, capable of 
Form, &c, The Effects of all theſe general Qua- 
C litics, and the moving Powers thence ariſing, are 
applicable to every particular Body; nor can we 
be deceived therein, if the Body to which they are 
applied be diſtinctly and carefully conſidered in all 
8 thoſs Reſpectts. Mechanics therefore ſuppoſes a a 
previous Knowledge of the Structure of all the 
Parts in the human Body, to which we would ap- 
E ply mechanical Laws; and in this Senſe Phyſic is 
no more than the Knowledge of ſuch Things as 
are tranſacted in the human Body, either by the 
common A ffections of Bodies, or by the determi- 
nate and particular Structure of the Parts in the 
human Body. It therefore appears that Mechani- 
| Clans, ignorant of the Structure of the Parts whoſe 
Actions they would expreſs by Numbers, muſt run 
| Into the Exceſſes of Error; which Defect has been 
charged upon ourſelves, for what has been former- 
ly advanced in an Oration de ſu Mechanices in 
Medicina ; tho? there are ſome, Enemies to the very 
| Name of Mechanics, who aſſert, that our Bodies 
are not ſubject to the ſame Laws with all others. 


6-20. It. 


Experiments, to begin firſt with ſuch as ar 
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8. 30. It is neceſſary for the Phyſician, i 
furniſhing himſelf with theſe Principles and 


molt ſimple, certain and eaſy to be under. 
ſtood ; after which he may proceed to tho{ 
which are more compounded, and fo by de. 
you to the moſt complex, obſcure, and Cit 

cult. 

$. 31. He that would learn by Experiment; 
ought to proceed from Particulars to Generals 
but the Method of inſtructing academically, 
proceeds from Generals to Particulars ; wing 


18 the Method we ſhall obſerve. 


A Profeſſor {kill'd in the 88 which he teach 
es, firſt lays down general Rules, by which the 
| Nature of each particular Subject is to be defined; 
but an Inventor of Diſcoveries ought to learn the 
Properties of every particular Body by proper Ex- 
periments, that he may afterwards reduce them into 
Claſſes, according to their Affinity: The firſt Me. 
thod is in the Schools termed Analytical, the other 
Synthatical. The Inventor, Ariſtotle, when he ob 
ſerved that Oxen, who had Horns, wanted fore 
"Teeth in the upper Jaw, and finding they were allo 
wanting in Stags, Goats, Sheep, and other Ani 
mals with which he was acquainted, took occaſion 
to affirm, that all Animals that had Horns wanted 
upper Teeth, But Ray, teaching the Nature of 
Animals, lays this down for an Axiom, from which 
he infers, that neither the Ox, Stag, nor Range 
Deer, have Teeth in their 2 Jaw becauſe they 
are horned, 


F. 32. From theſe Conſiderations appears the 
Ocder of our Doctrine for in the firſt Place 


we 
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we are to conſider Life; then Health, after- 
wards Diſeaſes ; and laſtly their ſeveral Reme- 


Life is the Sum or Aggregate of all the Actions 
E reſulting from the Structure of the ſeveral Parts in 
E the human Body; when all thoſe Actions are per- 
formed with Eaſe and Perfection, it is called 
Health. 


8. 33. Hence the firſt general Branch of 
Phyſic in our Inſtitutions is termed PR YSIoTO- 
or, or the Animal Oeconomy; demonſtra- 
ting the ſeveral Parts of the human Body, with 
their Mechaniſm and Actions; together with 
the Doctrine of Life, Health, and their ſeve- 
nal Effects, which reſult from the Mechaniſm 
and Actions of the Parts. The Objects of this 
Branch have been uſually denominated Res 
naturales, Tags een or according to Na- 
oe Roe» = . 
FS. 34. The ſecond Branch of Phyſic is called 
Parnorodx, treating of Diſeaſes, their Dif- 
| ferences, Cauſes and Effects, or Symptoms; 
by which the human Body is known to vary 
from its healthy State. This Branch is diſtin- 
| guiſhed into (1.) Diagnoſtic Pathology, fo far 
as it deſcribes the Diſeaſes of the Body; (2.) 
Atiolggic, when it treats of their Cauſes; (3.) 
Diatritic, when it conſiders their Differences 
and future Events; and laſtly, (4.) the Symp- 
oematolggic Part of Pathology, is that which 
e plains the various Effects or Symptoms of 
e Diſeaſes. —The Objects hereof are termed res 
= 5 | contra 
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contra naturam, Things preter- natural, Or 
contrary to Nature. 


8. 35. The third Part of Phyſic is terme! 
SEMIOTICA, which ſhews the SigG diſtinguiſh. 
ing between Sickneſs and Health, Diſeaſs 
and their Cauſes in the human Body ; it alk 
imports the State and Degrees of Health and 
Diſeaſes, and preſages their future Events, The 
Objects of this Branch are the Non-naturals x 
well as the Natural; ($. 33.) and Preter- nati. 


ru (F. 34.) 


. 36. The fourth general Branch of Phyfe 
18 termed HGIINE, or Prophylaxis ; which 
| teaches us what Remedies are proper, and how 
they are to be uſed; to preſerve Life and pre- 
ſent Health; and, as much as poſlible, to pre- 
vent Diſtempers. The chief Object hereof 5 
the Non-naturals, or Res non-aaturalis, 


F. 37. The fifth, and laſt Part of Phyſic, is 
called 'THERAPEUTICA ; Which inſtructs us 
in-the Nature, Preparation, and Uſes of the 
Materia Medica ; and the Methods of apply- 
ing the ſame, in order to cure Diſeaſes and re- 
ſtore loſt Health. This Branch is called Me— 
 thodus Medendi, ſo far as it points out the 
Means and Cure; which are comprized under 


three Heads: (1. ) Pharmacy, or the Prepara- 


tion and internal Uſe of Medicines ; (2.) Die- 
fetics *, or Regimen, reſpecting a Regulation 
of the Diet, Air, Sc. And (3.) Surgery 3, 

comprehending manual Operation with Taſtry- 


ments, and topical Remedies. 
B. 
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! By the Materia Medica we here intend all Re- 
medies, taken as well from Diet as Pharmacy; in 


| which ample Signification 8 has deferibed | 
| the Materia Medica, 


Natural Remedies, as they come firſt to our 
Hands, are very often unfit for the Stomach, too 
ſtrong in their Action, nauſeous. to a Patient, or 
elſe not ſufficiently exalted in their Virtues. Phy- 
ſicians have therefore induſtriouſly contrived to ren- 


der them more innocent, grateful, and efficacious, 


by ſubjecting them to various Preparations, Com- 
poſitions, and Changes; and this is the Buſineſs of 
Pharmacy, whether Galenical or Chemical. | 
The Methodus Medendi points out to us the 
curative Indications, with the Time and Method 
of applying Remedies, being the immediate Foun- 
dation of the extemperaneous Preſcription of Me- 
dicines, and of the general Rules to be given by 
the Phyſicians for the Patient's Recovery. 


& 38. Having thus diſtributed Phyſic under 


| its proper Heads, agreeable to the Nature of 


the Art itſelf, as well as the moſt convenient 


Method of teaching and learning the fame, 


which is alſo approved by the eſtabliſhed Eu. 8 
ſtom of the Profeſſors through many Ages paſt; 


we ſhall next proceed to treat of "7 ſeveral 


Branches ROY in that Order. 


PH v. 
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PHYSIOLOGY. 


8. 39. HE human Body, we find by 
Anatomy, is compoſed * 25 
and Aui Parts. 


"Nd; are thoſe Bodies which conſiſt of inſenſi. 
ble Parts, have ſo ſmall a Degree of Coheſion, 
that they eaſily ſeparate from each other, and give 
way to a ſmaller Force than will remove the whole 
Body; we fay, conſiſting of inſenſible Parts, to 
diſtinguiſt them from a Heap of Sand, which 
might otherwiſe claim this Definition of a Fluid, 

_ Solids are thoſe Bodies whoſe Pants cohere toge- 
ther ſo ſtrongly, that the whole is ſooner removed 
by any Force from its Place, than its Parts ſepa- 
rated from each other. There are various degrees 
of this Firmneſs or Solidity ; thoſe Animals Solids 
are the moſt firm which reſiſt Separation with the 

greateſt Force; ſuch as Tendons, ſome of which 
cannot be pulled aſunder by the Force of two thou- 
ſand Weight ; thoſe Parts are the leaſt folid which 
have ſo weak a Coheſion, that they may be ſep 
rated by a Force not much greater than what they 
ſuſtain in. the healthy living Animal ; ſuch as the 
cortical Part of the Brain, Thoſe Parts of the A. 
niimal are the moſt fluid which are ſeparated from 
cach other with the leaſt Force, and are the moſt 
_ eafily put in Motion; ſuch as the perſpirable Mat- 
ter of Sandtorius; but thoſe are the leaſt fluid which 


are the moſt viſcid and ropy, ſuch as the Mucus of 
the Noſe, &c. 


F. 40. The 
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F. 40. The ſolid Parts of the human Body 
are either membranous Pipes, or Veſſels includ- 
ing the Fluids, or elſe Inſtruments i made up 
of theſe, and more ſolid Fibres, fo formed and 
connected, that each of them is capable of 
performing a particular Action by the Structure, 
whenever they ſhall be put in Motion; we find 
ſome of them reſemble Pillars, Props3, Cros- 
| Beams4, Fencess, Coverings®, ſome like Axes7, 
| Wedges 8, Leavers 9, and Pullies io; others like 
Cords", Preſſes "2, or Bellows 13; and others 
again like Szeves 14, Strainers is, Pipes 16, Con- 
duts'7, and Recervers'3; and the Faculty of 
pertorming various Motions by theſe Inſtru- 
ments, is called their Functions 19; which are 
all performed by mechanical Laws 20, and by 
them only are intelligible, 7 


' Inſliruments are compound Bodies, which, by 
the Srze, Figure, Connection and Diſpoſition of 
their Parts are capable of performing determinate 
Actions for particular Uſes. Thus the Dentes Mo- 
lares are compoſed of the moſt compact and boney 
Matter, fit for dividing the more ſolid Aliments; 
Their Surface is rough and unequal, fit for holding 
faſt and grinding the Food; Their Articulation in 
the Sockets of the Jaws is the moſt firm, that they 
may not be looſened or pulled out in the Action ; 
Their Size too is determinate, fo as to be propor- 
tionable to their Office, and the Jaw in particular, 
as well as the human Body in general ; all which 
Circumſtances concur to this effect; ro wit, the 
Diviſion of hard, tough, and ſolid Aliments, by 
tne rough Surfaces of thoſe Teeth. Several of theſe 
anple Inſtruments are uſually joined together into 

| 8 one 
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one Organ, or compound Inſtrument, as Muſcles 
and Bones make up the Hand, Sc. | 
Pillars are perpendicular Supports, fixed up. 
right under the Body which they ſuſtain. 

3 Props, are every thing which ſuſtains the whole, 
or ſome Parts of the Body, from receding out of 
their proper Places. Thus the Feet are the gene. 
ral Supports to the whole Body, the Veſſels tO their 
contained Fluids, &c. 

Croſi- Beams, are Supports, whoſe Direction 
parallel to the Horizon, or otherwiſe inclined, 2 

the Ribs, Clavicles, and the digaſtrick Muſcles, with 
reſpect to the Tongue, c. 

5 Fences, are hard and reſiſting Parts, which 
keep off external Violence from the more tender 
Parts. which they defend: thus the Cranium is 1 
Helmet to the Brain, the Sternum a Shield to the 
Heart and Lungs, c. 

* Coverings, are flat and flexible Fences, being 
tough as Leather, defending all the external Part 
of the Body; ſo tough and hard is the Skin ſome- 
times found, that there are ſeveral Inſtances of Bones 
being broke by external Violence, without any In- 
jury Tuſtained by that Part. 

Ates, are fixed Points, upon which Leavers 
turn to raiſe ſome Weights, ſuch as the Trochanter 
major to the Glutzi Muſcles 3 the Patella to the 
extending Muſcles of the Leg, Sc. 
Moedges, are ſharp edged or pointed Bodies, 
having ſeveral Sides, and a larger Baſis, fitted for 
cleaving and cutting hard Bodies aſunder ; 3 like the 
Dentes Canini, and [ncifores. 

A Leaver is an inflexible right Line, moving 
upon a fixed Point, to which it is faſtned ; ſuch 
all the long Bones. 

10 Pyllies, are either moveable or immoveabk 
Points, over which a Cord deſcends in an angular 

Direction 


a 7 
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Direction to raiſe ſome Weight ; as in the Tendon . . ** 2 
of the digaſtrick Muſcles of the lower Jaw, and thy 
Trochleares of the Eye. 3 

1 Cords, are flexible Lines whereby Powers raif R 
Weights to which they are faſtned ; ſuch are the &. 2 
E '[cndons, Nerves, Muſcles, Sc. 5 
* Preſſes, are inflexible Plains which approach- 

ing each other by imcumbent Weights or | Powers, 
preſs upon the intervenient Body; ; ſuch as the cart, 
E Stomach, Sc. 
 *" Bellows, are Machines which take Fluids in 
Ja large Cavity, and expel them through a narrow) 
Aperture; ſuch are the Thorax and Windpipe. 

+ Sieves, are Plains perforated with many | mall 
Holes, which only tranſmit ſuch Parts of Bodies as 
are leſs than the Diameter of thoſe Perforations, re- 
taining and ſeparating thoſe Parts which are groſſer; 
ſuch as the ſmalleſt Blood Veſſels, with their late- 
F ral Lymphaticks, which exclude the red Part of the 

Blood with the other Glands. | 

5 Strainers, or rather Filters, are Plains perfo- 
rated with the moſt minute, but oblique Apertures, 
which tranſmit the thinneſt Part of Fluids, and keep 
back the more grols 3 tuch as the lacteal Veſſels 
in the Inteſtine... 5 

Pipes, or Veſſels, are the Tubes diſtributed 
through every Part of the human Body, in which 
xe contained their proper Fluids in Motion. There 
are three Kinds of theſe Veſſels, which keep their 
contained Fluids in a continual progreſſive Motion; 
Arteries, Veins, and the intermediate Veſſels which 
connect them; the two firſt being conical, and the | 
laſt cylindrical. 

" Conduits are another kind of Veſſels, through 
which Liquors are conveyed, but not conſtantly, 
ney being ſometimes empty, at other times full : 
lar buch as che Auricles and Ventricles of te Heart, Oc. 
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the Figure of them is various, neither conical ng 
cylindricak. 1 
A Receptacle is a hollow Body, which receive, 
ſome Fluid, in which it continues for a certain 
time ; the Bladder for Urine ; Bile and Semen are 
conſiderable Receptacles 3 the Folliculi Adipaſi, ar 
expanſions of the Extremities of the Arteries ; th: 
Pituitary $1445, the ſimple Glands, and Mucys Re. 
ceptacles of Vaterus in the Uterns, &c. whence it ap. 
pears that there are many Fluids in the human Body 
which are not kept in a continual Circulation. 
A Funttion, or Office, is the Power of acting, 
which depends upon the Structure of the Organ; 
but the Function put in Practice by Motion is the 
Action of the Organ. ER e 
*® If the feveral Parts of the human Body agre 
thus with the Structure of mechanical Inſtrument; 
which we have juſt now enumerated, they muſt alſo 
neceflarily act by the ſame Laws; for the Force « 
every one of thoſe Parts conſiſts in the Motion 
which they produce; and by whatever Means tha 
Motion is effected in the human Body, it is always 
performed agreeable to the general Laws of Me. 
chanicks. There are indeed ſome who think that 
| theſe Actions ought not to be explained by mechs 
nick Laws, ſince the mechanical Cauſes of them are 
unknown to us; but in ſaying this, they ſhew ver 
little Conſideration 3 for we are not treating of the 
Cauſes, but the Effects ſubject to mechanical Laws. 
There are many, and conſiderable Motions perform. 
ed in Nature, of whoſe Cauſes we are ignorant; 
but the Motions themſelves are always ſubject to 
thoſe univerſal Laws which appear to be true in al 
ſenſible Bodies; even the Loadſtone, the Cauſe of 
whoſe Action is moſt concealed from us, perform 
its Motions by certain and known Laws; which 
ance obſerved, never fails to be true when applies 
; | | 2 0 
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to future Experiments. The human Body performs 
various Motions, the Cauſes of which are abſolute- 
ly concealed from us; but the Effects of thoſe 
Motions are the Elevation of Weights by fixed 
E Cords, the Propulſion of Fluids through their ſe- 
E veral Veſſels, Sc. which Effects being ſimilar to 
E& thoſe which are produced by mechanical Cauſes, 
E are not governed by any other Laws. 


F. 41. The fluid Parts of the human Body 
ate included in their reſpective Solide i, or Veſ- 
ſels, by which they are kept in a conſtant and 
8 determinate Motion 2 or Circulation; being of- 
ten ſeparated 3 from each other, mixed 4 toge- 
ther again, and variouſly changed 5 in different 
Parts of the Body, whoſe Veſſels and continu- 
| ous Parts are moved ® by them; the Sides of 
the Veſſels are wore away 7, changed in their 
Figure, and again renewed by them; all which 
Actions are performed agreeable to the Laws 3 
or Principles of Hygroſtatics 9, Hygrauhics 19, 
and Mechanics ii; by which they ought there- 
tore to be explained, yet ſo as to have a ſtrict 
regard to the particular Nature "2 or Texture 
of each Fluid; and upon theſe Principles alone 
depend entirely the Actions of each Part, ſo 
far as we are capable of knowing by all Kinds 
of Experiments. „„ . 


All the great Diſcoveries and Knowledge in 
theſe Parts which we now poſſeſs, is owing to 
the Induſtry of the Moderns ; for the Ancients, 
tho they were not ignorant that our Fluids had a 
Motion, yet they did not look for the Cauſe of that 
Motion in their Veſſels ; nor were they at all curi- 
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ous in determining their Nature, Elaſticity, and 
conical Figure; but we are now ſenſible that the 
Fluids of the human Body exert no leſs Force to 
dilate their Veſſels, than their containing Veſſels do 
by their Contractions exert in order to drive then 


forwards. 


> There is nothing in the arterial Blood itſelf 
which ſhould determine it to flow to Parts remote 
from the Heart, nor to make it return to the Hear 
in a contrary Direction; the Determination of tha 
Motion is from the Heart, 

3 A Separation is again made of the differen 
Liquors, which before apparently formed one ſ. 


milar Fluid flowing thro! one Canal ; after which 
Separation, thoſe different Liquors continue their 
_ Courſe apart thro? different Veſſels of their own; 


all this is perform'd in the Arteries : thus the Aon 


receives the Blood, which was before intimately 


mix'd, from the pulmonary Vein, and diſtribute 
h a manner thro' the Body, that the ſangu- 
ferous Arteries contain the red Blood, the Lym- 
phatics its pellucid Part, the Veſſels of the ſaliva 
3lands draw off their F uid. the ſemeniferous Tubs 


the Semen; and ſo in the Pancreas, and other Parts, 


particular F luids are convey'd off diſtinet from the 
Blood. 

+ The Fluids are ſo intimately kd again with 
each other, that there is no Part of one but may 
be found to contain ſome Part of the other ; this 


| Intermixture is performed chiefly in the large! 


Conveyances, as in the Vena cava, near the Heart, 
where all the Lymph, Chyle and Blood, returning 
from the ſeveral Parts of the Body, are pour'd into 
one Maſs; as alſo in the Sinus of the pulmonary 


Vein, the Sinus's of the Brain, and other venou 


Rrceptacles. 
Wha 
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What a Power the Veſſels exert in changing 
the Condition of their included Fluids, is apparent 
in the Bile, which may be formed merely from 
Bread and Water; but how very different is the 
Nature of Bread from that of the Bile? and yet 

the Bread and Water ſuffer no other Action to 
W convert them into Bile, but that of Mixture with 
W the other Fluids already in the human Body, in 
= Conjunction with the determinate Action of the 
Veſſels in each Part. 5 
All the Motions in the human Body proceed 
primarily from the Fluids; the Bones are moved 
by the Muſcles, the Muſcles by their Nerves, and 
other Veſſels, and theſe again by their contained 2 


Ee 
IN 
=_ 
= Tuic 8. 
* 


The Attrition ſufferd by the Sides of the Veſ. 
ſels from their Fluids, is in proportion to the Ve- 
locity of their motion; if the Blood in the Arte- 
ries is impell'd againſt their Sides with a double 
Velocity, they will be alſo repell'd again by them 
with a double Force. The Arteries in the cortical 
Part of the Brain, tho' ſo many times ſmaller than 
the Hairs on one's Head, do ſuffer an almoſt infi- 
= nite Number of Shocks from the Force of Pulſa- 
tion; they muſt of neceſſity be therefore continu- 
ally ground away and impaired, and muſt conſe- 
2 require continual Reparation by new Par- 
ticles 

Fluids are in general ſubject, I. To the Gs 
Laws and Affections which are demonſtrated to 


obtain thro' all Bodies whatever. II. To thoſe 


which hold true with reſpect to the Particles of 
ſolid Bodies; for the component Parts of Fluids 
are no other than ſolid Corpuſcles. And, III. To 
thoſe proper to themſelves as Fluids. 
By Hyeroſtatic Laws we mean thoſe Affections 
of Fluids uſually denominated hydroſtatical, with- 
4: Out 
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88 Mature and Principles F. aq, 
out reſpect to any particular Qualities in Water, 
as the latter Term would ſcem to import. Arch. 


medes going, to treat of the Laws of Gravitation in 
Fluids, firit of all propoſes four general Axiom, 


As, 


I. That the whole Aggregate of the Fluid i 


perceptible by our Senſes. 


II. But that no fingle Particle of it is ſo to 
the naked Eye. 


III. That the Particles and whole Ae 


of the Fluid graviate. 


IV. That their compotent Parts may be . 


parated by the leaſt Force. 


From whence he deduces the general Laws, to 
which are ſubjected all the Fluids hitherto known, 
reſpecting barely their Fluidity, without regard to 

the determinating Properties of particular Fluids 


or the Nature and Form of their containing 


Therefore as thoſe general Laws hold true of all 
Fluids, they may be alſo as juſtly applied to the 
Fluids of the human Body, 

1% Hygraulics is alſo rather uſed by us here than 
the received Name Hydraulics, becauſe we would 
not be underſtood to regard Water in particular, 
which does not include the ſeveral Properties of 
Hygraulic Laus 
or Principles exhibit the Phænomena of Fluids mo- 
ving thro' particular Veſſels or Tubes; but the 
Veſſels in the human Body are ſome of them cylin- 
their 
Figure to the motion of the Fluid; as in thoſe 
Tubuli which form the Anaſtomoſes of the evaneſcent 
Arteries with the incipient Veins z and others of 


the Fluids in the human Body. 


drical, giving no Reſiſtance or Change by 


Veflels. 


them are converging and conical, where the Section 
or Diameter of the Tube is always leſſening, and 
the Reſiſtance of it continually increaſing, by which 


means alſo the Impulſe and Friction of the Fluid 


againſt 


A 


— 
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againſt the Sides of the Veſſel are perpetually aug- 
mented; while other Veſſels are diverging, where 
the Sections of the Tubes are continually enlarging, 
ſo as to diminiſh their Reſiſtances. The cylindric 
Veſſels in the human Body, are thoſe between the 
Arteries and Veins, the Perſpiracles of the Skin, Sc. 


= The conical converging Veſſels, are all the Arte- 


ries, and the Vena Porte, after its Entrance in the 
Liver; and the diverging Veſſels are all the Veins 


and excretory Ducts. 


un That Fluids are alſo to be conſider'd mecha- 
nically, is apparent from their component Parti- 


3 | cles being Solids; therefore when the Parts of a 
= Fluid perform any Action, they do it by the fame 


Laws by which Solids act; and the Effects or 
Action of a Fluid is no more than the Sums of the 
Actions of their component ſolid Particles. 

Were the Fluids of the human Body poſſeſs'd 


of no other Properties but ſuch as are in common 


to pure Water, and were its Veſſels metalline Tubes 


ininitely reſiſting, the forementioned Principles 


would then be of themſelves ſufficient to explain 


& their Actions; but many of our Fluids contain 
elaſtic Globules, and all of them are compounded 
of Oil, Salt, Earth and Water, variouſly attract- 
ing and repelling each other; their containing 


Veſſels are alſo made up of elaſtic Fibres, admit- 
ting reciprocal Elongations and Contractions; 
therefore the Fluids in the human Body do not 


ſtrictly follow either hygraulic or hygroſtatic Laws, 


but they ſtray from thoſe Principles in proportion 
to the difference which obtains between them and 
common Water; nor are our Veſſels ſubject to the 
Laws laid down by Herones for Tubes infinite! 

reſiſting Fluids in motion; the Particles of the 
Blood are continually attracting each other, and 
run into Coheſions proportionable to their Con- 


tacts; 


Lo 
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tacts; which is an Affection not common to all 
Fluids, but only peculiar to the Blood, and ſome 
others. In an intermitting Tertian the Patient be. 
comes chilPd, and ſhakes or trembles with a con- 
tinual Anguiſh or heavy Pain; in a while after he 
grows hot and feveriſh, and the Fit leaves him 
with a Sweat, and a lateritious Sediment in his 
Urine. In the ſame manner it will return again in 
26 Hours time, and probably continue thus for 
ſeven Fits ſucceſſively, the Diſeaſe growing il 
_ worſe and worſe at each Fit till the fourth, and 
from thence gradually diminiſhing to the ſeventh, 
The manifeſt Cauſe of all this Diſorder is appa- 
rently an Obſtruction in the ſmalleſt Veſſels ; but 
no Mortal will ever explain all theſe Appearances 
by the Principles of Hygraulics and Hygroſtatics, 
becauſe they ariſe from a Change made in the con- 
ſtituent Particles of the Blood. 


F. 42. By human Lyfe! I would be here un- 
derſtood to mean, in the common Senſe of the 
Word, that Condition of the ſeveral fluid and 
ſolid Parts of the Body, which is abſolutely 
neceſſary to maintain the mutual Commerce 
between that and the Mind to a certain De- 
gree 2, ſo as to be not perfectly removed be- 
yond the Power of being reſtored again. It 
would be inconfiſtent with my Deſign here, 
to give as yet a more ample Definition of Life; 
nor can I give a more clear Idea of Health, 
before we enter upon its Principles, than that 
at F. I. e 

Life cannot be defined well till its Phyſiology, 
or Nature and Principles of Action, have been firſt 
cConſidered; for it is the Sum or Aggregate of 

e 
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the Actions performed in the human Body to 
ive a particular Deſcription of which is the Buſj- 
neſs of Phyſiology. 
2 It is ſometimes no ſmall Difficulty for us to 


diſtinguiſh between a dead and living Body, as in 


People almoſt drown'd, in Syncapes, Ac. where 
the moſt apparent Signs of Life are abſent. A 
young Nobleman, the only Son of a great Family 

in Brabant, being taken out of the Waters for 

drown'd, without any apparent Signs of Life, was 
thus cold and lifeleſs convey'd Home; 5 in which 
manner he continued, as every Body imagined and 


reported, to be dead; but a Perſon ſkild in Na- 


ture had the apparently dead Body rolled upon a 
Caſk, and ordered Air to be blown up the Anus 
with a Pair of Bellows, continuing as it were to 
torture the Body till it had recovered an evident 
degree of Reſpiration and Senſe, and afterwards all 


| the Faculties of Life, ſurviving the (otherwiſe) cer- 


tain Death for many Years. —— The youngeſt 
Daughter of a Dutchman living in the Colonies of 
America, dy'd of an epidemical Fever; hereupon 
a Slave of Angola runs to the crying Mother, and 
promiſes he would quickly reſtore the dear Soul to 


life; then gather'd ſome very ſtrong Plants, which 


after chewing he ſpit up the Noſe of the Body, 

and opened its Mouth; and after. repeating the 
Experiment ten times, the Patient recovered her 
Life ; what Remains there could be of Life in that 
State is difficult to determine, tho' the Motion of 
the Heart, Blood, and Reſpiration, had all ceaſed, 

and according to the receiv'd Definition the Patient 
was really dead; but the African Slave thus velli- 
cating the tender Nerves in the Noſe (of the Body 
not yet touch'd with Putrifaction) by the moſt 
ſtimulating vegetable Juices, ſo far agitated that 


which moves the Nerves, as 0 excite them to Mo- 


tion, 
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tion, make the Heart contract, and propel for- 


wards its Blood. The Condition of the Girl now 


mentioned ſee be in a ſort of Medium be. 
tween Life aud bel If by Life we mean a cir- 
cular Motion of the Fluids 25 the Heart, Lungs, 
and Cerebellum; and if by Death we underſtand 
ſuch a Diſſolution of the vital Organs, that they 
are quite irrecoverable, the mean State of theſe two 
will be a Stagnation, or abſolute Reſt of the Fluids, 
yet capable vi of being put in Motion, 

F. 43. But in oder to obtain a juſt Know. 
ledge of what is neceſſary to make (theſe, & 42.) 


Life and Health preſent in the Body, we ought, 


(I.) to make an accurate Survey and Collection 


of the ſeveral Appearances to be met with in 
them both, (2.) to enquire into the SHjects 
in which thoſe Appearances are ſeated, A ) to 
W the Cauſes 2 from whence they ariſe, 

(4.) the Inſtrumants 3 by which they are per- 
Rina and, (5.) the Effects which they thus 
produce. 


For the Life of the Heart | is ; very different 
from that of the Hair and Nails, nor can we under- 
ſtand Life as an Aggregate or Whole, till we have 
accutately ſurveyed. what it is in every lingic Part 
of which the Body is compoſed.” 

A Cauſe of any thing is a Being whoſe Ex- 
iſtence gives Being to ſome Effect or other, and 
upon whoſe Non-exiſtence that Being or Effect 
muſt alſo ceaſe to be; ſo long as the Heart con- 
tinues its Motion, fo long does Life remain; but 
whenever that Organ ceaſes to move, Life itſelt 
alſo ceaſes to be; the Motion of the Heart is there. 
fore the Cauſe of Life. | 

s Inſtruments 
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. 44, 45, 46. of Phyfulogy. 93 
ſtruments are immediate Cauſes, by which 
the firſt Cauſe produces its ultimate Effect. Sup- 
poſe I have a mind to drive a Nail into the Wall 
with a Hammer, the firſt material Cauſe is a Mo- 
tion excited in the Body by the Influence of the 
Mind or Will, and the next is an increaſed Velo- 
city or Influx of the nervous Fluid into the Muf- 
dles, which firſt elevate, and then depreſs the 
Arm; the third Cauſe is the Hammer, of a de- 
terminate Figure, ſtriking the Nail; the ultimate 
Effect will therefore be Motion in the Nail, bywhich 
it will penetrate into the Wall; the firſt Cauſe then 
is Motion in the Senſorium, or Origin of the Nerves; 
the Inſtruments are the intermediate or ſecondary 
E Cauſes between that and the ultimate, viz. the 
= Nerves, Mulcles, and Hammer, 


8. 44. But as theſe Particulars ($. 43.) to be 
E obſerved are almoſt infinite in Number and 
Variety, in order to learn or teach them me- 
E thodically, we ought to range them under 
proper Heads and Claſles, and then treat of 
%% ⁰ ů (ß 
8. 45. And firſt we ought to begin with thoſe 
Actions which are corporeal (per F. 30): but 
theſe are either, (1.) thoſe in common to both 
| oexes, or, (2.) proper to but one of them; the 
; _ of theſe are therefore to be conſidered. 
5 1 
FS. 46. The corporeal Actions in common to 
both Sexes may be next diſtinguiſhed into, (I.) 
thoſe performed by Adults, or, (2). by the 
Fetus and incipient 1 Animals; but of theſe. 
again, the firſt is to be conſidered before the 
aft, (per f. 30. 1 
: The 
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The Order of Nature would direct us to be. 
gin our Hiſtory of the human Body where the 
Body itſelf begins to be formed; but that is re- 
pugnant to the Rule, Which commands us to be- 
gin firſt with thoſe things which are the moſt ob- 
vious and eaſy to be known. The Mechaniſm and 
Nature of the firſt Rudiments of the human Body 
are entirely conceal'd from us; even the Know- 
ledge we have of the Mechaniſm and Action of the 
ſeveral Veſſels and Viſcera in a Fetus, is firſt taken 
from a Compariſon with thoſe of Adults; and 
where the Adult will reflect no Light by Analogy 


to the Nature of ſome Parts in the Fztus, we are 


in a manner left in the Dark. 


. But all theſe Particulars (S. 43, 44, 
45, 46.) are linked together in ſuch a manner, 
that by mutually performing the Office of 
Cauſes and Effects to each other, they ſeem to 
make a continued Circle without Beginning or 
End ; which make it an almoſt inſuperable 
Difficulty to conſider them in a jut Order i, 


without any Diſagreement to the Rules of 
0 Method. 


An Enquirer after Truth ſhould adhere to the 
Rule of laying down nothing but what he has be- 
fore demonſtrated in ſome preceding Propoſition ; 
but whenever one begins to explain the Actions of 
the human Body, we ſhall always find there are 
ſome things neceſſary to be premiſed which are not 
as yet demonſtrated. The Heart is by every one 
acknowledged for the primary Machine, from 
whence the Motion of the Blood and Life ariſe; 
but the Action of the Heart cannot be underſtood 
before the Nature and Action of a Muſcle has been 

Se 


N 
3s 
5 
5:4 
2 
* 
AY 
s 
4% 
E. 
— 
Wy 
r 
3 4 
:. ; 
2 
n 
n 
5 
. 
iz 
- 
© 
. 
* 
In 
Ko q 
be j 
- Ve 
* 
» = 
# 


S 22 . | a w ww —_— _ —_— 


9.48. 


of Phyfiology. 95 


explained, together with the Blood and the ner- 
vous Fluid from the Brain and Cerebellum; but 


theſe Spirits again ariſe from the Blood, propelPd 
to the Brain by the Force of the Heart, whoſe 
Action we are inveſtigating ;z and thus our Enqui- 
ries may run in a Circle, without finding any be- 


ginning, where it will not be neceſſary to call in 


E the Ideas of other Parts, in order to explain thoſe 
ve firſt treat of. It is beautifully obſerved by 


Hippocrates, that every thing in the human Body 


= © is ſo diſpoſed in manner of a Circle, that you 
= © will find the End where you would look for 
= < the Beginning, and the Beginning where one 
= © might expect the End.” And Pitcairn affirms 
for a Truth, that one Part of the Body is not form- 
ed before the other, but that all the Viſcera were 


created and made at one and the ſame time ; for 


all their Effects prove in the End to be the Cauſes 
of thoſe very Effects. 5 


8.48. Tho of all Methods that ſeems to be 


the beſt, which beginning with the Aliments i 
Fat their firſt Aſſumption into the Body, pro- 


ceeds to conſider the ſucceſſive Changes which 


they undergo in the ſame; not leaving them 
till formed into the ſolid and fluid Parts of the 
Body itſelf, and producing their ſeveral Acti- 
ons: For as the whole Body is made up of 
| thoſe Aliments, which we are capable of ſtrict- 
| ly examining by our Senſes, and as its various 
Actions are alſo performed by their repeated 

| Ingeſtion, this muſt be apparently the moſt 
| ealy and certain Method of attaining to a 
Knowledge of the human Body. 


It 
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If the Law of Order or Method directs us t 
make our Beginning at the firſt Rudiments of the 
human Body, it even then ſeems moſt juſt to be. 
gin firſt with the Aliments ; for what we receive 
primarily from our Parents, is fo ſmall a Partick 
as to be imperceptible to us; whereas every Grair 
by which we exceed that Particle, ſo as to be en. 
larged to this ſenſible Bulk, is taken from the 
Aliments. 
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. The Aliments then, are either Solid 
or Fluid 1 and therefore capable of being eat 
or drank, The Subſtances uſed for theſe Off 
ces, were, 1n the firſt Ages of Mankind, only 
Water ? and thenatural Products of the Earth; 
as we learn from facred and prophane Hiſtory 
as well as from the ancient Poets and the Na. 
ture of Things ; but ſoon after, Men began to 

feed upon ſome of the Fluid + and ſolid Parts 
of Animals, with thoſe of Fruits and eſculent 
Vegetables, variouſly prepared by Art. 


Something of fluid Aliment is often taken in 
from the ambient Air, abſorbed by the Venæ inha- 
lentiæ of the Skin. Paracelſus even aſſerts that 
he ſaw a Man nouriſhed by means of Plaſters, 
which were applied to the ypochondria. 

_ = Water is the Principle from whence Tale, 
Paracelſus, Helmont and Boyle deduce the Origin 
of all Bodies, whether animal or vegetable ; and 
Moſes by divine Inſpiration aſſerts, that Fiſh and 
Fowl, which make a very great Part of the Ani— 
mal Creation, were produced from this Element. 
We find the Uſe of Water as a Drink to be ex- 
tremely ancient, both by the Conſent of profane 
as well as facred Hiſtory, and other e 
0 


6.49. of the Alimentis. 97 
of Antiquity. By ſacred Hiſtory we alſo learn, that 
Noah, and by the profane that Bacchus, were the 
firſt that introduced the drinking of Wine, both 
of them living a long time after the Creation of 


the World; but before their Times we may juſtly 
# conclude that every Man was well contented with 


pure Water for his Drink, which makes the fluid 


Vehicle for nouriſhing and ſupporting the whole 
E animal as well as vegetable Claſſes of the World. 
The drinking of Ale, whoſe Invention is by An- 
tiquity aſcribed to O/:ris, was not cuſtomary for 
| many Ages after Noah ; and even in our own pre- 
ſent Times, all the Drink we uſe is in a ſtrict Senſe 
E nothing but Water; for if that Fluid receives any 
| Addition by Art, it is rather to render it more 
| agreeable to drink, than to make it a better Men- 


{truum to allay our Thirſt, and diſſolve the more 
ſolid Aliments. 5555 
: Before the Uſe of the Plough was invented, 


| our Species liv'd entirely upon the Fruits of the 


Earth; and when that was contrived, they ſeem 


to have liv'd many Ages after without hunting the 


Cattle for Food, ſince they had no Weapons for 
that Purpoſe. The Creator favour'd our firſt Pa- 


rents with eating of Garden Fruits only, but he 


atterwards indulged Noah with Fleſh of all Kinds; 
which Account is alſo agreeable to that of the 
golden Age, given us by the Poets; and Pytha- 
giras alledges the Authorities of the moſt ancient 
Times, when he fo ſtrictly commands Men to ab- 
ſtain from Fleſh. 5 33550 
Among the fluid Parts, we may reckon Milk 
and Eggs for the chief; the Uſe of which was 
eren granted Men by Pythagoras, in Imitation ot 
Nature, who had appointed Milk for the firſt 
Suſtenence of the new- born Infant, for which inno- 
cent Aliment ſhe has therefore given it a natural 
1 e Appetite 
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what is more, whole Nations have been con. 


upon Fiſb 4; others barely upon Fleſbs and 
Milk; whilſt the Moderns ſpread their Tables 


Mans. 
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Appetite by Inſtinct; for the firſt Action learned 
and practiſed by the new born Infant is that of 


ſucking, and it the Nipple is denied it, the Fin- 


ger is commonly put into the Mouth and ſuck'( 
inſtead of it. 


F. 50. Even ſince thoſe early Times, man 
People have been ſupported all their Live 
with nothing but Vegetables? and Water; and 


tented to live in that manner; a Man was for 
merly ſhow'd about for a Spectacle in theſe 
Parts, who lived upon nothing but Graſs and 
Hay 3 ; while others have lived almoſt wholly 


with almoſt every Kind 6 of Vegetable, Fiſh, 
Fowl, and Quadruped ; which Luxury of the 
Appetite is ſtill farther heightened by the var- 
ous Artifices of Cookery, as the like Extravs 
gance was formerly ſatirized among the K. 


The Brachmans, or molt ancient Philoſophers 7 
which were from their Habit called by the Ge Wi © 


 Gymnoſophiſts, and who were particularly eſtecmel Wh: 
in the Time of Herodotus for their Antiquity and BW a 


ſtrict Morality, never admitted any thing but Ve.. 
getables, and ſome of the ſuperfluous Humours d 
Animals (as Milk, Eggs, Honey, Sc.) to be thei C 
Food; but their Healths were not any ways im- 

paired by that Courſe, their Lives were rather 0 Wv 


the greateſt Extent, and their Minds fitted for Wv 


Mediation, and the Culture of every thing curious nc 
and learned; even ſome of them, Zoroa/ter ani Wie 
: | Pythagors', 


9. 50. of the Aliments. 99 
Pythagoras, are in a manner ſaid to be the firſt 
Starters of philoſophical Knowledge; and even the 


| moſt devout Chriſtians of later Times, retreating 
ino the ſandy Deſarts from the public Tyranny, 


have ſupported a long and healthy Life only by 


vegetable Roots, and other natural Products of 
W the Earth, with ſimple Water, which they met 
W with in their Walks, 


Many of the firſt Colonies of the ancient Greeks 


fed only upon Beech, or the eſculent Oak, which 
is alſo now brought over to furniſh the Tables of 
the Great in Spain and Holland. A very ingenious 
Gentleman accuſtomed to a very regular way of 
living in Holland, began to live wholly upon Grals, 
but was obliged to deſiſt from it becauſe of a con- 


ſequent Diarrhæa, which yet was without any 


| Danger, and is cuſtomary to the Cattle in Spring- 


ume, And in this manner the Perſian Army, be- 
ing fed only upon Herbs, ſuffered a very great 
Loſs of their Soldiers by violent Diarrhæas. All, 

the maritime Ports of Aſia, from Balſora to the 
Ganges, for the Space of a Thouſand Miles in 
Length, were fed only upon Plants. The Re- 
112101 of the Bramines was allo received among 


cthoſe Inhabitants. The very robuſt Natives of 


B, l, who before the Approach of the Europeans 
often grew to the Height of ſeven Foot, and were 
% more decrepid at a Hundred than the Europeans 
at Seventy, lived upon nothing but the Grain 
Mayz, Sugar and Oranges; but now they are ſe— 
duced both with the Cuſtoms and Diſeaſes of the 
Chriſtians. . J 
A Child being left in a Deſart by his Mother, 
was educated among the Sheep and Goats, by 
which Means he learned to eat Graſs; and when 
de was taken, he would pick out thoſe from the 
everal Plants brought him which were uſually 
| | H-2 | choſe 
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choſe by the Sheep ; his Voice was like that of 


the bleating Cattle, being made a Shew to the 


common People in Holland. A noted Ruler in 
the States of Holland, famous thro? moſt Parts of 
Europe, took it into his Head to try upon hoy 
little a Man might live ; he fed for ſeveral Months 
upon nothing but Peaſe, without any apparent 
Detriment from ſo unaccuſtomed a Diet, while the 
Table of his Family was all the time ſpread with 
regal Plenty. ey 

+ Such were the Countries of the 77hyophagi, or 
Fiſh-eaters, mentioned by Herodotus, and the Peo- 
ple who inhabited upon the Borders of Aibiopia; 

and in our Time the Laplanders, and other Inhi- 
bitants of the more northern Parts, make the Fiſh 
they have lately taken, ſerve them for Fleſh ; and 
thoſe which have been dry'd, for Bread. 

5 The Aibiopian Nation deſpiſing Grain, liv'd 
wholly upon Fleſh and Milk, acquiring the Name 
of Long-livers, it being as cuſtomary for them to 
attain the Age of a Hundred and Twenty, as &. 
venty Years among us. The Aby/inians, their Po. 
ſterity, even to this Day live almoſt in the ſame 
manner; to whom Lewis XIV. ſent an Embaſſy, 
which was treacherouſly ſlaughter d by the Mull. 
tude ; along with the Embaſſy periſh'd du Rout, 
and Auguſtus Lippins, the latter of whom was a ce 
lebrated Botaniſt. God permitted our Species to i 
eat the Fleſh of Animals ſoon after the Flood, but 
with this Reſtriction, that they ſhould not eat thel 
Blood, in which was the Spirit of Life, It ws 

Formerly judged that the Soul of Brutes reſided i 
their Blood, for which reaſon it was not Jawful d 
eat Blood ; but God rather ſeems to have been un 
willing that our Species ſhould eat the recent Part 
and Juices of living Animals, that they might not 
become more fierce and perfidious by ſuch a Die, 

LY 
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as now obtains among the People called Aulbropo- 


pbagi, or Man-eaters, whoſe Society and Manners 
are the moſt brutal and inhuman. And much in 
the ſame manner we find that Brutes who feed 


upon the Fleſh of other Animals alive, are the 
moſt fierce, miſchievous, and untractable. 
6 We Europeans daily make our Aliments of 


Water, Milk, and all Sorts of fermented Liquors ; 


with every Kind of Fowl, Fiſh, and Quadruped, 
and an infinite Number of Vegetables and Pulſe, 
variouſly mixed and prepared by Preſerving and 


E E Cooking, with Salt, Vinegar, Oil, Sc. and yet 
= Life is tolerably healthy, and long enough by a ſo- 
ber Uſe of them ; even the Learned Bacon, as well 


as Celſus before him, condemn a too ſevere and ſim- 


ple Diet, preferring a ſober and licentious Variation 


in our Food. 


5 51. 80 that by a proper Uſe of the ſeve- 
ral mentioned Aliments (F. 49, 50.) whether 


fimple, mixed together i, crude 2, or variouſly 


prepared, we find that the Life, Growth, Nu- 


trition 3, and Procreation of Mankind, is prin- 


cipally ſupported and carried on. Nor does 
the different Nature of the Food make any 
great Alteration 4, in the Subſtance 5, or various 

Actions of the Body ; the Parts and Organs of 


a human Body in Health have therefore the 


Faculty 6 of converting the various Aliments 
into a Matter ſimilar to their own, and fit for 


augmenting or reſtoring 7 ſuch Parts of the Body 


as are decay d or conſumed. 


The Great Man which we lately mentioned 
F. 50. N. 3.) to have lived only upon Peaſe, af— 
ter he had acquired his Health by that means, 

tl 3 quickly 
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quickly returned to his accuſtomed Varieties, and 


that without any Impairment to his Health. 


* A Gentleman of Learning delighted with the 


Proſpect of a ſtrong Camp in France, began to take 


a drawing of it, for which he was taken up as 2 
Spy, conhined in a ſubterraneous Priſon, and lived 
for ſeveral Months upon nothing but Horſe-bean 
and Water, He found for the firſt few Days, that 
this unaccuſtomed Diet diſagreed with him very 
much; but it became at length ſo natural to him, 
that he has often declared in Company, after he 
was ſet at Liberty, that he hardly ever enjoy' 
better Health and Spirits than when he lived under 


Confinement upon that Diet. It is alſo a common 
thing for People to live many Years upon nothing 


but a Milk-diet, for fear of the Gout. And even 


I myſelf have lived a conſiderable Time upon the 
pooreſt Whey and Biſcuit, without the leaſt Preju- 


dice to the Strength and Action of my digeſtive 
Organs. 


From ſo ſoft and fluid a Subſtance as Milk only, 


ariſes Bodies even ſo compact as the Bones, toug| 


as the Tendons, and ſtrong as the L1igaments, 

4 It is a mere Fable, that the Dr inkers of Wire 
loſe the Strength of their mental Faculties, by ab- 
ſtaining from that Liquor; for I have known a wit 
Man, wh was much addicted to Anger, Jive upon 


Whey only for the Space of ſix Months by mi 


Directions. The Counſels which he gave during 
that thin Diet, were not the leaſt inferior to his 
others. Calanus, the Gymnoſophiſt, who lived ory 
upon Wheat and Water, was inferior to none ot 


the Greeks, either in Quickneſs of Underſtancing, 


or Sharpneſs of Wit, 

5 The Blood of a Man, who feeds upon almot 
every Kind of Aliment, and that of the Ox, who 
teecs upon Graſs only, is found to he almoſt cirec 
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ly the ſame; and upon a chemical Analyſis, there 
is no ſenſible difference to be perceived ; but by 


feeding too long upon Fiſh, the Blood of Animals 
has been known to contract an Odour like that of 
very ſtale Fiſh, Nor is this to be at all wondered 


at, ſince the vital Juices of Animals and thoſe of 
Vegetables, differ only one degree from each other ; 
nor is there any greater difference between our Juices 
and thoſe of other Animals; even Plants themſelves 
are thus known to convert their Aliment into a Na- 
ture very different from its crude State; the Aloe 


makes its bitter Juices from the ſame Earth and 


Water as furniſh the moſt ſweet and aromatic Juices; 


and in this one ſingle Botanic Garden at Leyden are 


nouriſhed many thouſands of Plants by the Juice 
of one common Soil, which is afterwards converted 
into as many different Kinds of na pegs as there are 
Plants. | 

5 There is an entire Renovation of all the Nails 


from their Roots in about ſix Weeks time, in ſuch 
People as cut them every Week for neatneſls. A 


broken Bone will be more ſtrongly united than be- 


tore in leſs than the Space of two Months; and the 


Hair of the Head is wholly renewed in about four 
Months, as may appear from computing the Weight 
of Hair taken off at each time, inſomuch that the 
whole human Body is almoſt entirely changed in 


about fix Months; and yet all theſe Maſſes of our 
Body, ſo often changed in our Lite, are renewed 


and made out of our Aliments. But tho? theſe ex- 
w1z differ in different Climates and Habits of Body, 


do allo the Aliments, yet the fame Hair, Nails, 
Cuticle, and other Parts of the Body, are again made 


from the Aliment, notwithſtandirg their different 
Nature, when the Organs exert their due Force, 
by which they aſſimilate the Aliments into a Sub- 


ſtance like their own ; but when that Force is ab- 
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ſent in them, the Aliment acquires a foreign Na. 
ture, and cauſes a Diſeaſe. Hippocrates obſerves, 


that the former Races of Mankind, who fed upon 
the crude Grain, were fubject to many Diſeaſes, 
which are now avoided by preparing the Ali. 
ments. | | | | 

7 Suppoſe all the Parts of the Body to be in ther 
healthy State, deprive them of Aliment, and the 


whole will ſhortly periſh ; but allow them no more 


than the browneſt Bread and clean Water, and the 
ſeveral Parts of the Body will be as perfectly nouriſh- 


ed and renewed, as from eating the richeſt Varie. 


ties. There is therefore a certain Power in the hu— 


man Body, which can change the Nature of Bread 
and Water into that animal Subſtance of the Body, 


from which it before ſo widely differed ; which 


Power does alſo produce the ſeveral Fluids in the 


human Body, diftering from Water, from the very 


fame Aliments, in Conjunction with that univerſal 


Baſis of all Liquors. Nor could all the Powers in 
Nature by any means conſpire to make Blood, with 


the other fluid and folid Parts of the human Body, 
from theſe Aliments; if this Power, reſulting from 


the Texture and Actions of the Parts, was once ab- 
ſent. The conjunct Action of all the Bodies in the 
World could never ſo much as form one human 
Tooth, from any or all of our Aliments, without 
that Power in the human Body itſelf, which con. 
verts the Subſtance of the ſeveral Aliments into that 
of the Teeth, and each other Part. This Power 1 


often call'd Nature; being the aggregate Sum of all 


the Functions proper to the ſeveral Parts concerned 


in the Aſſimilation of the Aliment, or Converſion 
of them into the Nature and Subſtance of the ſeve. 


ral component Organs of the human Body. 
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&. 52. But daily Obſervation and Experience 
informs us, that this Aſſimilation of the Ali- 


ment, may be performed with more or leſs 
Eaſe in the human Body; (I.) according to the 
different Nature of the ſolid and fluid Aliments 


in their crude State, and, (2.) according to the 


different artificial Preparation and Changes 


which they undergo, in order to facilitate that 
Aſſimilation of them afterwards in the Body. 


| Therefore all Sorts of ripe i Corn or 


PL Pulſe Cerealia 2) after they have been 


dried, cleanſed 3, and ground 4, are firſt mix d 
up with Waters, then well fermented , and 
afterwards variouſly cook'd 7 by Fire; by which 
means they are much better fitted for conti- 
nuing the ſeveral Actions, and renovating the 
ſeveral Parts of the healthy human Body. But 


the Parts of Animals we find by Experience 


are better fitted for the fame Purpoſes, by va- 


riouſly cleanſing ® and preparing their Parts by 
beating'9, expoſing to the Air 10, pickling 11, It 


and drying, boiling 12, potting, rooflings bak- 
ing, or from +, &c. 


For before they are ripe they are very watery, 
flatulent, and afford but very little Nourifhment. 
By this Name we comprehend all thoſe Plants 


which bear apetalous Flowers and farinaceous Seeds 


upon knotty and brittle Stalks, of which the prin- 
cipal are, Wheat, Barley, Spelt, Rye, Oats, Mil- 
let, Rice, Maiz, Sc. Before Wheat was cultiva- 
ted Men uſed Acorns in their ſtead. Among the 
leveral Sorts of Corn, Oats and Barley turn the 


ſooneſt 


ſooneſt ſowre, which therefore afford the beſt Ali 


being injur'd by Inſects, which being hard and in. 


but tho' we juſtly ſeparate the Grain from its uſe- 
leſs Chaff, we might as properly retain the Bran, 


cophlegmatia, or pituitary Swelling, Paleneſs and 
is even ſcarce diſſolvable in Water, for Lads uſe 
but that Obeſity is morboſe, and often ſuffocates 
ſuch Fowls as have been thus cramm'd. 


if it be defended from Inſects, and the Moiſture 


with a warm Air, but the whole begins to ſwell, 


ſharp and acid, Sc. and ſuch a State of it is calbd 


ly miſcible with Water. But Experience aſſures 
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ment in putrid Diſorders. 
3 Threſh'd and winnow'd from their Chaff, or 
common Integuments that defend the Grain from 


digeltible, ought not to be dreſs'd with the Meal; 


or inmoſt Coat of | the Grain, which would render 
the Bread more wholſome. 

+ That is, ground into coarſe Mea], or finer 
Flour; but even then it requires futher Prepara- 
tion to render it digeſtible, Horſes fed with the 
crude Paſte of Meal do indeed grow fat, but then 
they become weak and unactive. 
Water converts Meal into a moſt viſcid and 
ropy Paſte, which would of itſelf produce a Lev- 


Weakneſs throughout the whole human Body; it 
Paſte as a Bait for their Hooks, to catch Fiſh with; 
it very quickly fattens Poultry, and other Cattle; 

5 Meal may be kept many Ages uncorrupted, 


of the Air; yet it is no ſooner mix'd with Water 
into an uniform and ductile Paſte, and ſurrounded 


and acquire an inteſtine Motion in its Parts; the 
Surface appears ful! of Eyes, or ſmall Holes, and 
exhales a ſtrong or ſoweriſh Odour ; it alſo taſtes 


Ae the Meal by that Operation loſes its 
glutinous Quality, becomes fryable, and more ea- 


us, thole things Glgett the moſt caſily which diſ- 
folve 
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ſolve the moſt readily in Water, and thoſe the 
moſt difficultly which are leaſt apt to mix with 
that Fluid; hence fat Subſtances of all Kinds are 
very difficulty digeſted and aſſimilated, But as 
ſuch an acid Smell and Taſte is both unhealchy to 
the Body and unpleaſant to the Palate, the Fer- 
mentation ought therefore to be ſtopt before it ar- 
' rives at that degree; and this is done with Fire, 
by baking the Dough into Bread. 

7 Baking trees the "Dough from a great Part of 
its ſuperfluous Moiſture, and at the lame time diſ- 
charges the acido-acreal Fumes of the Fermentation, 
which thereupon ceaſes; thus by degrees the Fire 
makes a hard Cruſt upon the Surface, raiſes the 
Bread, and renders it more dry, firm, and eatable. 
If it be bak'd a ſecond time in the like Heat, it is 
then call'd Biſcuit; which, if kept free from Inſects, 
will keep found for Years in the very hot and 
moiſt Air under the Equator, where it corrodes 
Iron. Bread thus prepared eaſily diſſolves in Wa- 
ter, notwithſtanding 1 its Hardneſs, without becom- 
ing glutinous, and is of all Breads by much the 
moſt wholſome, 

* Cleanſed from their Impurities and Hairs, that 
the ſame might not happen in us as does to the 
| wild Goats, who ſwallowing Hairs into their Sto- 
machs, have them ſtuck together by glutinous 

f Viſcidities, ſo as to form a hard Ball, being the 
Cauſe of many conſequent Diſorders, and even 
& Death; allo freeing them from their Blood, ac- 
4 cording to the Direction of Meſes; which is a moſt 
| neceſſary Cuſtom in the hotter Countries, becauſe 
= the Fleſh of thoſe Animals who retain their Blood, 
| quickly putrifies. - 

b ' Beating of Fleſh always renc-rs it the more 
tender, luſcious, and eaſy of Digeſtion; for the 
Juices are extravaſared out of the broken Veſſels, 


and 
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larger Quantity of volatile Salt than the Fleſh, be- 
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and diſtributed between the fleſhy Fibres. The 


fame Effect has allo hunting or chaſing the Ani. 
mal with Dogs before it is kilPd ; ſo that the Game 
which are this way taken, are generally much pre. 
ferr'd to home-fed and kill'd Animals of the ſame 


Species, as being of a much higher Reliſh. 


10 Keeping of Fleſh a moderate time in the Air 
alſo renders it the more tender, grateful to the Pa- 


late, and eaſy of Digeſtion ; inſomuch that a Per. 


ſon may eat double the Quantity, without any Pre. 
qudice to his Stomach, that he could of freſh-killd 
Meat; for when the Juices of the Fleſh begin to 
ferment, and incline towards a Putrifaction, the 
Parts of the Humours become more volatile, their 
Salts more pungent, and the ſolid Fibres more 


tender; but the ſame Air, if it be cold, and agi. 


tated with ſtrong Winds, prohibits Putrifaction, 
and more eſpecially ſo when full of Smoke, which 
is replete with the volatile acid Salt of burning 
Wood, an utter Enemy to Putrifaction. 
Meat is pickled with a Deſign either to pre- 


ſerve it from Putrifraction, to give it a more agree. 


able Taſte, or to render it of more eaſy Digeſtion 
in the Stomach; the firſt Intention is anſwered by 
rubbing in common Salt, Nitre, Wine, Vinegar, 
and drying in the Wind or a Stove; the two latter 
Intentions are anſwered with Salts; Acids, Sweets, 
and Spices. e 2 
 ** Fleſh boiled in Water communicates almoſt 
all its Virtue to the Broth, inſomuch that by chang- 
ing the Water, and repeating the boiling, every 
thing which 1s agreeable to the Palate and nou- 


riſhing to the Body may be extracted, ſo as to 


leave an inſipid and uſeleſs Skeleton, If this Broth 


be inſpiſſated it poſſeſſes all the Virtue of the Fleſh, 


and being diſtilled with an intenſe Fire, affords a 


ing 
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ing itſelf more ſapid, and ſubject to putrify in a 
ſhorter time ; for the Fleſh 'may be kept in a tem- 
perate Air about three Days, but ſtrong Broths, 


and Gravy or Soops, begin to corrupt after they 


have ſtood but twelve Hours. 

+ By roaſting we underſtand the dreſſing of 
Meat either by a naked Fire, or in a cloſe Veſſel, 
without any Addition of Water. Roaſting at a 


naked Fire forms a hard and brown Cruſt upon 
the Surface of the Fleſh, which keeps in the Juices 


ſtrongly agitated by the Fire, and by that means 
more ſtrongly tending to an alkaline State; the 
Fat becomes yellower, and more bitter, and the 
whole Joint of Meat is render'd more Juſcious, 


dry, and eaſy of Digeſtion 3 the open Fire thus 


performs that Change upon the Salts and Juices of 
the Meat in a ſmall time, which a moderate Heat 
does in many Days ; but the fuliginous Vapours 


of the Fire which adhere to roaſt and boil'd Meats, 


not only renders them diſagreeably black, but alſo 
in conjunction with the Change they make in the 
Meat, they very often produce inflammatory Fe- 
vers, eſpecially when eat in too great Quantities. 

'* Frying is the dreſſing of Meat in a Pan over 
an open Fire with Butter or Oil; by this Method 
the Meat becomes of a very bad Digeſtion to a weak 
Stomach, where it quickly turns rancid and alka- 
line; hence Mears thus dreſsd are as bad as Poi- 
fon to febrile Patients, and ought to make the 
leaſt Part of a ſalutary Diet; for the Fleſh this 
way dreſs'd ſuffers a much more violent Heat than 
that which is boiPd, ſince Oil requires fix hundred 
Degrees of Heat, by the Thermometer, to make 
it boi] ; whereas Water will boil with two hundred 
and twelve Degrees; fo that the ſaline and oily 
Parts of the Meat are render'd ſo much more acri- 
monious by the intenſer Heat. 
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. 54. The Materials for Sauces * and Pick- 
ling, are chiefly Salt 2, Vi enegar 3, Oils 4 and 


| Ofp1Ces 5, 


It now remains for us to ſpeak of thoſe Sub- 
ſtances uſed for Sauces, to excite the Appetite, 
and protnote Digeſtion, as well as to render our 
Aliments more agreeable to the Taite. For theſe 


Purpoſes come in \ uſe Salts of all Kinds, of which 


ſome are acid, as Wine, Vinegar, Juice of Citrons, 


| Lemons, Sevile Oranges, Sc. Thele being mild 


Acids, give an Appetite to weak Stomachs, and 
prevent that Rankneis and Sickneſs which other- 


wiſe fo frequently happens from oily and Fleſh Ali- 


ments; nor do they excite an Appetite by aug- 
menting any Ferment of the Stomach; they rather 
promote Digeſtion, by preſerving the Aliment in 


a ſound State during its Diviſion in the Stomach. 


The Salts of a muriatic Kind, like the common, 


are both Enemies to Putrifaction, and Increaſers of 


the Saliva in the Mouth; being of ſuch conſider- 
able Uſe, that there are but or Nations who can 
do without them, Vinegar too is a volatile acid 


Salt, generated by a repeated Fermentation; its 


Acidity is both mild and grateful, not coagulating 
any of the animal Fluids (except Milk) whatever 
may be reported of it by the ignorant Populacy ; 
but it dilutes and attenuates the Fluids, corrects 
and prevents Putrifaction in them, and in ſome de- 
gree ſtrengthens and conſtringes the ſolid Fibres. 
Spices and Aromatics, are ſuch vegecable Subſtan- 
ces as exceed the reſt in the Strength and Agree- 


ableneſs of their Smell and Taſte, joined with a 
pungent Warmneſs upon the Tongue; ſome of 


which are indigenous to Zyrope, notwithſtanding 


the generality of them are brought from the Indies. 


Thus our r Aae Root, Acorus, Soul ern, cvood, &c. 
deſerve 
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deſerve as much the Name of Aromatics as Pepper 
and Ginger. Theſe Aromatics abound with a ſub- 
til Oil, in which is conceal'd the volatile Strength 
of the Vegetable as a Spice, termed by Chemiſts 
their Spiritus rector. By that Principle they won- 
derfully agitate the Nerves, and ſtimulate all the 
ſolid Parts to more large and frequent Vibrations 
or Contractions; for which reaſon they are ſaid to 
be hot; for by increaſing the Motion of the Solids, 
and their contained Fluids, they alfo produce Heat. 
If a Thermometer is inſerted into a Heap of Pep- 
per, it ſhows not the leaſt Heat by any Aſcent ; 
and if Pepper be applied to a dead Body, it does 
not in the leaſt make it warmer than before : But 
when taken into the living Body, by ſtimulating 
the ſolid Fibres, and augmenting the Contractions 
of the Veſſels, they increaſe the Motion of the Blood, 
which produces Heat. To theſe we may add 
every kind of Pickles, which through the Luxury 
of our Appetites are every Year increaſing ; and 
may all of them be reduced to ſome of the fore- 
mentioned Claſſes, ſuch as the choice Garum of the 
Romans, a Pickle made of the ſtrongeſt Salt and 
the Liver of the Fiſh Scombras, intimately diſſolved 
together; the Ruſſian Caviaro, made from the ſe- 
miputrid Ovary of the Fiſh Accipenſer; the French 
HBolargue, Anchovies, &c. the Strength of all which 
& depends principally upon the Sea: ſalt. . 
The Fleſh which would putrify in three Days 
time if left to itſelſ, may be preſerved ſound for 
many Years, if it be frequently rubb'd with dry 
Bay-ſalt, or immerged in a ſtrong Brine made of 
the ſame Salt. Common Salt will alſo have the 
lame Effect, as will alſo Sal Gem, Sal Ammoniacum, 
Salt petre and Allum, except that the Allum com- 
municates a diſagreeable Reliſh to the Meat. 
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Vinegar, 


112 Kinds and P reparations F. 5 5. 


Voinegar, diluted with Water, made a very 
wholſome Drink amongſt the Roman Soldiers; 
they gave this to our Saviour at his Expiration, 
not out of Deriſion, but as being the firft Drink 
at hand. Wine and Vinegar prevent the Putrifa- 
ction of Fleſh by their Acid; thus Brawn is pre. 
ſerved in Wine. e 

+ Oil or Butter preſerve Fleſh, by covering it, 
and excluding the Air and Inſects, ſo that it may 
be conveyed from Britain to the Indies, according 
to Mr. Boyle. „„ 
Fleſh which is frequently rubb'd with Pepper 
and Ginger will not putrify, becauſe thoſe Spices 
keep out Inſects, and dry up the Moiſture, 


F. 55. Garden Fruits i are indeed of ſo fol 
a Texture when full ripe, that they require lit- 
tle or no Preparation to render them digeſtible 
in the Stomach, : = 


Garden Fruits, which are reſtrained to thei 
particular Seaſons of the Year, are all of them of 
a ſoft, pulpy Texture, and inclined to acid. When 
they are full ripe (which may be generally known 
by the Taſte of each, being the moſt perfect in 
their Kind, and in the Apple-kind, by the Black- 
- neſs of their Seeds or Kernels) they are then of 
very eaſy Digeſtion ; but they are all in genera! 
apt to breed Wind in the Bowels, which may how- 
ever be much prevented by dreſſing them with Fire, 
or ſcooping ſuch as may be that way eaten, as Ap- 
ples and Turnips 1n particular. An Apple which 
was placed in Boyle's exhauſted Receiver, diſcharg' 
twenty times its Quantity of elaſtic Air in the Space 
of twenty-four Hours; which Air is ſometimes 
found to be twice more heavy than that of our At- 


moſphere. Therefore Garden Fruits muſt be un- 
wholſome 


"TC. 
"Ins 
3 


F. 565. / the Aliments. 113 
wholſome to ſome by their Acidity and F laculency, 
as they put on a State of Fermentation in the Sto- 
mach, eſpecially when eaten crude, and in very 

| warm Weather. If the Elaſtic Air which they thus 
generate in Fermentation finds a free Exit either up- 
wards or downwards, it is forwarded by no ill Con- 
ſequences; but if it ts confined in the Stomach by 
x Stricture of its two Orifices, or even in the Bow- 
els, it has been known to occaſion great Diſtention, 
W cxcruciating Pain, violent Inflammation, and cven 
Death. Nor are we without Inſtances of the fatal 
| Effects of the ſuffocating Air ariſing from the Juices 
of Garden Fruits in their Fermentation, and burſt- 
ing through the ſmall Crevices of their indluding 
Cilks. But when Fruits have once paſſed the Acti⸗ 
on of the Fire, which extricates the Air, t wy are 
| then quite inoffenſive to the digeitive Organs 


9. 56. As for Drink, the beſt is pure run- 
ning Water i, which may be drank crude 2; 
but if it contains Inſects, their Eggs or other 
W foreign Bodies, it may be better fitted for Ser- 
Vice, by philtrating through a Pumix or other 
porous Stone; allo by gently 5:/77g 3, and let- 
ing it ſtand to ſettle a while. But as to Drinks 
made by a Decoction + of Fruits or any Sort of 
Grain in Water, the Nature and Uſe of them 
may be eaſily underſtood; nor is the Compo- 
ſttion and Uſe of Malt Liquors leſs known, 
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particularly Ale 5, made by ſweating and dry- 

ing the Corn in the Mow, cl leanſing it from 

its Chaff, macerating in Water till it begins to 
ce egetate, then by drying | in a Rin, grinding, 
es and infuſing 3 in ſcalding Water, then boiling, 
. menting, and cluifyins, The Formation 


and 
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114 Kinds and Preparations F. 56, 
and Uſe of Wines 6 are alſo as equally intelli. 


gible ; made by preſſing out the Juice of ripe 
Grapes, — and refining the lame. 


Mater is the common Drink of all vepetatin 
Bodies, the Vinum Catholicum of the Alchemiſt, 


without which they affirm nothing can grow and 


creaſe, whether it be animal, vegetable, or mi. 


neral. The pureſt Water is alſo found to be al. 
ways the lighteſt becauſe every foreign Body mix. 


ed with Water, as Sand, Earth, Minerals, &. 
1s heavier than the Water itſelf ; upon which ac. 
count the Atbiopiaus are ſaid to be long-liv'd, 
whoſe very light Waters would not ſuſtain a Piece 
of Wood. Rain- water is the pureſt, or moſt ſim. 
ple; not that which falls down in Showers through 


the Air, and becomes a Lixivium, by diflolving 


all the volatile Salts, and other Bodies floating 
therein; but that which deſcends from the Clouds 
by the Attraction of the higheſt ſtony Mountains, 
thro* which the Water is ſtrained, and freed from 
every thing foreign, and then runs down in pure 
Streams thro' ſandy Currents towards the Foot of 
che Mountain, 

2 Pure Water is beſt drank crude z 10 that Nw 
did not act wiſely, when being ſick of every Sort af 


Wine, and exhauſted with the Fatigues of Luxu- 


ry, at laſt drank Water, but after it bad been firlt 
boiled in golden Veſſels, 


The Rain-water which 4 thro? the Air 
in Showers, and is retained in Veſſels, is found t0 


be replete with the inviſible Eggs of Inſects and 


Seeds of Plants; infomuch that by letting it ſtand 
expoſed to the warm Air in a Glaſs Veſſel, yo 
will quickly perceive it generate many Kinds 0 

ſmall Weeds and minute Kinds of Animals; the 


fame will alſo happen if you keep it ever ſo clean 
in 
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in Glaſſes ; but when once the Water has ſuffer'd 
boiling, then all the vegetating or prolific Power 
in the minute Ova of the Plants and Animals is 
deftroy'd 3 yet more bojling than once will be pre- 
judicial to the Water, the Water having ſome part 
of its Subſtance changed into a ſolid Sediment every 
OSS 2: 8 

The Drinks thus made by a Decoction, par- 
take of the Nature of the unfermented Maſs (at 
F. 33. N. ) before: mentioned, being aceſſent 
and very flatulent; which latter Incon venience ob- 
nining much in the Decoction of Barley, made 
= Galen prefer a Decoction of Bread to it, in whoſe 
previous Fermentation the flatulent Parts had been 
RT ͤ 
Ale, or the Wine of Corn, is ſaid to be the 
vention of Oſiris, who travelling round the 
World, taught thoſe People whoſe Countries bore 
ines, the Art of making Wine from their Fruit; 
and inſtructed the more cold and depreſſed Coun- 
tries in the way of making Ale, which differs not 
greatly from Wine, by malting and brewing their 
Corn. And the Uſe of Ale is certainly of very 
great Antiquity among the Germans. The Me- 
| thod of malting and brewing Corn for this Liquor 
is thus: Any Sort of Corn, as Barley, being freed 
| from its Chaff and Stubble, is infuſed whole in hot 
Water till it begins to ſwell; the Grain is then 
freed from its Water, and flung into Heaps, where 
it is ſuffer'd to lie till it ferments and grows fo hot 
s co be ſcarce tolerable to the Hand, continuing 

WT us till every Grain begins to grow or thruſt forth 
is Bade; bur to prevent the Vegetation from go- 


" ing any farther, the Heap is ſpread abroad to dry, 
l and is afterwards further dry*d, or ſlightly roaſted 
- Over the Fire in a Kiln after which it takes the 


Name of Malt. The Grain thus treated becomes 
1 ſweet 
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ſweet and glutinous, eaſily communicating its Vir. 


tucs to Water; the ground Malt is therefore caf 
into ſcalding Water, and all its fine, mealy and 
ſaccharine Part is by that means extracted. If this 
Tincture of the Malt is boiled, inſpiſſated, decant. 


ed off clear, and then drank, it does not inebriate 


or affect the Flead, but attenuates the Fluids, and 
runs off either in a Diarthæa or Dyſentery. If ü 
be thus ſet by in Caſks, it ferments and turns tg 
Vinegar ; but to prevent that, it is depoſited, with 
ſome bitter Plant, as Hops, in a Heat of about 60 
Degrees; and thus the Fermentation is reſtrained, 
to the Production of a vinous, inebriating Liquor, 
which affords an Alchohol, or inflammable Spit 
by Diſtillation, not at all inferior to that obtained 
from Wine; but ſuch very ſtrong Ale is not heil. 
thy for ſtrong Conſtitutions, 
Wine, invented by Noah, is of much greater 
Antiquity than the Ale preceding, and has all along 
retained its moſt ancient Name Vin, from the pri 
mitive Languages; it is ſuppoſed to have been fil 
contrived in the hot Countries, whoſe Inhabitants 
having but little Water, and that impure, wer 
obliged to ſeek for a more agreeable Drink in tht 
Grape. But the richeſt and moſt exquiſite Wind, 
is that which runs ſpontaneouſly from the Grape 
perfectly ripe, which being laid in Heaps, bu 
of themſelves, and afford the Wine we call MA. 
Wine drank before it has fermented, is not at al 
ſpirituous, but flatulent, and productive of Dur 
rhæa's, Dyſenteries, Tec, yet a perfect Ferment 
tion renders it uniform and pleaſant, ſpirituous, i:. 
ebriating, or acid. The moſt common Metho! 
of extracting this Liquor from the Grape, is i 
treading, with the Feet of Men, or preſſing with 
ſome other Machine; by which means they afor! 
a greater Plenty of Juice, but not at all comps 


be 
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ble to the former. Wines of various Kinds may 
be alſo obtained by Fermentation from the Juice 
of Strawberries, Elderberries, and various other 
Fruits. Wines are generally of uſe when it is ne- 
ceſſary to warm and invigorate the whole Habit of 
Body; but for People in "Health, and thoſe in Fe- 
vers, Water 1s greatly preferable, to attenuate the 
viſcid Blood, dilute and diſcharge its acrimonious 
and uſeleſs Parts. 


9 57. The conſequent Effect of all theſe Pre- 
parations (§. 53, to 57.) of our Aliments, * 
that their Parts are attenuated ! and open'd, 1 
timately mzx'd 2, diluted, and render'd more 


| fuid 3 and comminutable ; and by ſeparating 


their more groſs and uſeleſs from their healthy 
Parts, they are thus made more perfectly di- 
gefible 4 in. the human Body; alſo fitted for 
renewing its Parts, and patling the ſeveral Or- 
gans for Secretion and Excretion. 


' Attenuation is the Diviſion of the Part of any 
Body into leſſer Particles, by which means their 


| Surfaces are increaſed ; but it is the Surfaces of the 


Parts of our Aliments which are applied to the 


| Powers of our digeſtive Organs ; therefore by in- 
| creaſing the Surfaces of the Parts of our Aliments 


we "Shes the fame Effect as if we augmented the 
Strength of our digeſtive Organs, which are to 


operate upon the Aliments. 


No Operation is more neceſſary to Health, 1 
an intimate and uniform Mixture of the Parts of 
our A liments; but that can hardly be effected with- 
out the preceeding Attenuation. 

* Fluidity ariſes in a great meaſure from the Lu- 
bricity, or ſmooth Surfaces of the Particles, which 
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by that means ſlide eaſily upon each other, without 
any conſiderable Friction; that Lubricity of Parts 
may be alſo made by ſtriking off their Inequalities 
or, Aſperities by Friction from repeated Motion.— 
The Common People often eat various Aliments 
without hardly ever drinking; which Aliments are 
however digeſted and turned into Fluids; but that 
mult be done by attenuating their Parts, and giving 
them ſmoother Surfaces. 

+ Some Parts of our Aliments are perfectly aſſi- 
milated by the Powers in the human Body, fo a; 
to become abſolutely Part of ourſelves ; but there 
are other Parts which reſiſt the Force of all our 

Organs, and are therefore caſt out of the Body un- 
altered; thus in the firſt Digeſtion we met with 
the Skins of Cherries, Gooſeberries, Sc. entire in 
the Fæces, and but little altered; and ſo allo, in 
the Urine after the ſecond Digeſtion ; ſuch Parts 
ougght therefore to be ſeparated from the reſt, which 
we find is performed by the Actions of the Parts in 
the human Body : but the Aliments are by theſe 
Preparations in a great meaſure previouſly ſubjected 
to ſuch a Separation, to facilitate their ſubſequent | 
Digeſtion in the Body. A Perſon that drinks Fleſh 
Broths, does not require ſuch a Force to be exerted 
by the digeſtive Organs, as if he eat the ſolid fleſhy 
Parts, whoſe Fibres are to be broke in ſunder to 
diſcharge their nutritious Juices. Lower tells us 
of a young Man almoſt kilPd with frequent Hz- 
morrhages, whoſe Life was ſuſtained by conſtant 
drinking of Fleſh Broths, who muſt otherwiſe have 
periſh'd through Weakneſs. —So that all theſe Pre. 
7 ee of our Aliments are done in Imitation of 

ature, to eaſe her, 


HMaſlication 
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| Maftication of the Aliments. 


9. 58.7 H E various Kinds of ſolid Food! 
1 (5. 49, to 52.) thus prepared (per 
9. 57.) undergo ſeveral other Changes in the 
Mouth; (J.) by biting, (2.) by Maſtication 2, 
and, (3. ) by mixing with Particles of Air the 
Saliva, and other Fluids diſcharged into > the 
Cavity of the Mouth. 


Nature and Method directs us to conſider, 
J. The Nature of the Aliments, ($. 49, to 57.) 
II. The Inſtruments of Aſſimilation, by which the 
Aliments are converted in Part of ourſelves, (§. 58, 
to 433.) and III. The Hiſtory of the Matter itſelf, 
which is by that means applied to renew the Parts 
of the Body, (§ 434, to 480.) 

By Maſtication we underſtand the Comminu- 
tion of the ſolid Aliment by Trituration in the 
Mouth, being at the ſame time diluted with the 
Salivaz the chief Object of this Operation is the 
ſolid Aliment to be comminuied, in order to give 
their Parts a larger Surface, that they may be more 
eaſily digeſted by the Powers of their proper Or- 
gans in the human Body ; though as a ſecondary 
Object of this Operation, we may take in Spices, 
and other Sauces, which are uſed more for Pleaſure 
than as Aliment, To explain the Buſineſs of Ma- 
ſtication, is to aſſign the Cauſes by which the Ali- 
ment is end together in the Mouth. 


+ 59. The firſt thing required in biting! or 
dividing our Aliment, is an Abduction of the 
lower Jaw? down from the upper, towards 

So the 


120 Of Maſtication. C. 59. 
the Breaſt, turning upon its Condylbide Pro- 
ceſſes, which are articulated to the Protube. 
 rances3 of the Oſſa Jemporalia by a Ligament 
J invelting the wholeArticulation, between which 
is interpoſed a ſmall moveable Cartilage 4, con- 
cave on each ſide, and affixed to neither of the 
Bones, but connected by its Margin to the cir- 
cular Ligament inveſting the whole Articyla- 
tion; being lubricated on each of its Concave 
Surfaces with a mucilaginous Liniment preſſed 
out of the Cells which inveſt the Articulation, 
In the next place biting requires the lower Jau 
to be again forcibly preſſed up againſt the up- 
per Jaw, that whatever Aliment 1s interpoſed 
Berat the Eight foremoſt Teeth (term'd Ir- 
ciſores, and placed in each Jaw oppoſite to one 
another) may be cut aſunder by them, 


* Biting is the Action by which the ſolid All 
ment is broke into ſmall Parcels by the Teeth; 
the Neceſſity of which Operation is evident in ſe- i 
veral of the harder Kinds of Food which Men eat, | 
ſuch as Nuts, Sc. 

2 The lower Jaw conſiſts of two "Party in the 
Fœtus, that it may the more eaſily be extended in 

Growth; but in the Adult it is one continued Bone, 
A Fracture of the lower Jaw will obſtruct the 
Action of Deglutition, as we have an Inſtance in 

a celebrated Duke, who had his lower Jaw broke 
by a Buller 3 whenever that Nobleman ſwallowed 

any of his Food, he was obliged firſt to put it up- 
on his Tongue with his Fingers. The lower Jau 
is moved in various Directions upwards, down- 
wards; backwards, forwards, and to each fide, and 
in all Directions compounded of theſe like a Mil 
| ſtone; 


9. 89. Of Maſtication. 121 | 


ſtone; for as in a Mill one Stone which is move- 


able grinds the Corn upon another which 15 fixed, 


ſo the lower Jaw grinds the Aliment againſt the 
immoveable upper Jaw. 

It has been the Opinion of moſt Anatomiſts, 
hat the lower Jaw is articulated in a Sizus of the 
ſquammoſe Part of the Os Temporale, ſituated be- 
tore the Meatus Auditorius , but Ravius firſt ob— 


ferved in himſelf, and in many Diſſections, that 


this Cavity is filled with a glandulous and adipoſe 
Subſtance, which ſerves to quicken and facilitate 
the motion of the Joint; and when abſent, occa- 


ſions a diſagrecable grating of the Bones in Maſti- 


cation; but he found that the Condyloide Proceſſes 
of the lower Jaw were articulated with the Protu- 
berances of the Offa Temporalia, placed before 


thoſe Cavities, to whoſe Figure that of the Condy- 


loide Proceſſes correſpond. * 

4 Inevery articulation of the moveable Bones, 
we meet with, 1. ſmooth Cartilages inveſting the 
Head of the Bones: and lubricated with their pro- 


per Mucilage. 2. Ligaments and Capſule, which 


inveſt the Heads of the Bones, and ariſe from the 
 Symphyſis of the Diaphyſis with the Epiphy/es of the 
Bone, which Columbus truly remarks ; but theſe 
Epiphyſes ſeparate from the Body of the Bone in 


young Subjects, and are kept diſtinct from their 


proper Bones in Raviuss Repoſitory. 3. The 1u- 
bricating Mucilage from Havers's Glands, expreſſed 
from the Arteries in form of the White of an Egg. 
But beſides all theſe Particulars, which are in com- 
mon to every Articulation, the lower Jaw has alſo 


2 particular Mechaniſm of its own, by which it is 


rticulated with the upper, to prevent its Cartila- 


ges, and thoſe of the Ofſa temporalia, from being 


wore out or ground away by the daily Attrition | 


waich they tuffer in Maſtication tor beſides the 
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122 Of Maſtication. §. bo, 
two cartilagenous Coverings which inveſt the 
Heads of the lower Jaw, and thoſe Parts of the 
Oſſa temporalia, to which they are connected, there 
is alſo interpoſed a moveable Cartilage, concave on 
each ſide, into which Cavities are receiv'd the Ty. 
bercles on each of the lower Jaw, faſten'd together 
by a circumambient Ligament. 


F. 60. The lower Jaw is pulled down in this 
Actioni, by the Contraction of the two diga- 
firic 2 Muſcles, which ariſe fleſhy from a ſmall 
Cavity in the Baſis of the Ma/torde Proceſſes; 
and in their Deſcent form Tendons, which 
paſs through the S- Muſcles, and the 
annular Ligament fixed to the Sides of the Os 
Hyoides; from whence again they become 
fleſhy, and being furniſhed with fleſhy Fibres 

from the Os Hyo:ges, they aſcend to their In- 
ſertion, in the infide of the lower Margin of 
the Os Maxillare inferior, at the middle of the 
Chin, being the lowermoſt of all the Muſcles 
inſerted at that Part of the Chin, by which 
 Mechaniſm3 theſe Muſcles are found to act 
with the Power and Direction of the Pully, 
through which their Tendons paſs in a very 
artificial and ſurpriſing manner +; ſo that theſe 
Muſcles can perform their proper Office by the 
_ Contraction of their Parts inſerted into the 
Chin, and alſo by thoſe which are inſerted in- 
to the Maſtoide Proceſſes of the Head, without 
any Injury to the Parts, or obſtructing the 
Action of the other. 


The lower Jaw may be eaſily pull'd down from 
the upper, ſo as to intercept the ſeeond Joint of the 
Thumb; 
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Thumb; but if it is pulPd down lower, there is 
danger of a Luxation. ä 

> The Coracobyoidei Muſcles are alſo Digeſtrics 
or Biventres, but they have no relation to the Me- 
chaniſm of theſe; and when they were formerly 
called Biventres by Anatomiſts, they were alſo di- 
ſtinguiſh'd by the Epithet Colli. 

The Action of every Muſcle is to contract, or 
ſhorten in length, and by that means to draw the 
moveable Part of its Inſertion towards the leſs, or 
immoveable Part, in a Direction which approaches 
neareſt to a right Line. Were the digaſtric Muſcles 
to act in ſuch a Direction, they would not pull the 
lower Jaw down, but directly upward and back- 
ward; their Direction is therefore changed, by 
faſtening their middle Tendon to a Pulley, which 
in Infants is a callous Membrane, but in Adults a 
cartilagenous Ring; they thus paſs in an angular 
Direction, their fix'd Point being at the Os byoides 3 
| fo that one Part of the Muſcle being contracted, 
the other muſt follow, and pull the lower Jaw, 
not towards its Origin, at the maſtoide Proceſs, but 
downwards, toward the Os hyoides. 
lt was neceſſary that there ſhould be ſome. 
Muſcles proper to the Abduction of the lower 
Jaw from the upper, tho? there was no occaſion 
tor them to be large, nor very numerous, fince the 
lower Jaw's own Weight, and free Suſpenſion for 
Motion, ſo facilitate its Deſcent from the upper, 
that in ſleeping, and in apoplectic and paralytic 
Perſons, it is generally found in that Poſture, but 
more diſagreeably gaping; yet it was neceſſary 
there ſhould be ſome Muſcles for this Office, to 
overcome the natural tonic or contractile motion 
of the elevating Muſcles, which conſtantly ſuſtain 
the Weight of the lower Jaw from ſubſiding when 
ve arg awake, The quagratus gene, or latiſſ mus 

600 i, 
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colli, would not have been ſufficient to pull the 
Jaw down of itlelf, if it aſſiſts in that Action; be- 
cauſe its Force is ſpent in corrugating the Skin of 
the Neck, Face, and Chin; nor has it a ſuitable 
Origin and Direction from and over the Sternum 
and Clavicle; nor does it paſs along the Neck, ſo 
as to be inſerted into the lower Jaw. A Muſcle is 
therefore contrived by a wonderful Mechaniſm, fo 
as to perform the ſame Office which it would have 
done in an oppoſite Direction to its Origin and 
Progreſs, Bur it is alſo probable that the Eleva- 
tion of the upper Jaw from the lower by the 
ſtrong Spleni, complexi, &c. Mulcles which pull 
back the Head, does alſo contribute to the open- 
ing of the Mouth; for we find that a Dog will 
grow notwithſtanding his lower Jaw be held firm 

upon a Stone Table, &c. 


C 61. The latter Action ($. 59. or Addudt 
on of the lower Jaw to divide the Aliment, 1 
performed by the Conttraction, (I.) of the Tem: 
foral Muſcles ; which ariſe by a broad, ſemi- 
circular, and fleſhy Origin, from an Excava- 
tion in the Os Frontis, the Top of the Sphe- 
nodes, and Os Ti »mporale, from whence the Fi- 
bres running together, are united under the Os 
Fugale, being alſo ſtrengthened and directed 
by other Fibres received from the fame Bone, 
they are inſerted, partly fleſhy, and partly ten- 
dinous, into and round the Proceſſus Corones of 
the lower Jaw. (2.) By the Contraction of 
the Maſſeter Muſcles, hich ariſe thick and 
fleſhy from the firſt Bone of the upper Jaw, 
the Os Fugale, from whence its Fibres croſſing 
each other, are inſerted 1 into the external and 


lower 
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lower Margin of the lower Jaw, for about four 
Fingers Breadth from its Angle towards the 
Chin. (3.) By the Contraction of the Pferu- 
- gvidet externi n, which ariſe from the external 
Face of the outer Wing of the Proceſſus Pte- 
rugoides, belonging to the Os Sphenoides, whence 
deſcending backward, they are inſerted by a 
ſtrong Tendon within {ide the ſemilunar Space 
betwixt the Condylſozde and Coronoide Proceſſes 
of the lower Jaw ; when theſe Muſcles act to- 
gether, they draw the lower Jaw upwards and 
' forwards, and obliquely forwards to one fide, 
when only one of them acts. (4.) By the 
Action of the Prerugoider intern *, which ariſe 
fleſhy and tendinous from the whole internal 
Surface of the outer Wing of the Pterugoide 
Proceſs, thence deſcending to their Inſertion, 
by a ſtrong and broad Tendon, into a ſmall 
Excavation a little above and within fide the 
Angle of the lower Jaw, under the Condyloide 
Proceſs ; when both theſe Muſcles act together, 
they pull the Jaw very ſtrongly upwards and 
backwards, like the Maſſetefs, and obliquely 
backward or to one fide when only one of them 
acts. Now it theſe eight defcribed Muſcles 
contract together, they preſs the lower Jaw a- 
gainſt the upper with an 7ncred:ble Force 3, the 
whole Force terminating in the two Rows of 
Teeth 4 placed in each Jaw ; and thus the eight 
Dentes Inciſores being ſtrongly preſſed together, 
the Act of biting is performed. 


_* Theſe muſt pull the lower Jaw forwards, be: 
cauſe their Origin at the immoveable Bone is more 


forwards 
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forwards than their Inſertion into the Jaw ; but 
when they act in conjunction with the digaſtric and 
temporal Muſcles, they then move the Jaw back- 
wards and upwards. 

If only one of theſe act, it draws the lower 
Jaw to one fide ; but contracting both together, 
they elevate it. 


3 The great Strength of the Lion, the Briif 


15 Maſliff.Dog, and all Sorts of voracious Animals 
in general, conſiſt in theſe eight Muſcles. Yeſalin; 


tells us of having ſeen an Actor who took up an 


Iron Pin of twenty-hve Pounds Weight in his 


Mouth, and reclining his Head backward, flung 


it nine and thirty Foot behind him with ſuch a 


Force, that it ſtuck into a Beam at that diſtance ; 
and of another, a Turk, who would carry a Beam 
in his Mouth of a Weight ſufficient to load any 
ſtrong Man; and I myſelf have ſeen a Man take 
an empty Hogſhcad | In his Teeth and carry it about 
with eaſe; and another Man who would lift pro- 
digious Weights by a Rope with his Teeth. Phre- 


nitic Patients ſometimes ſhut their Jaws with fo 
much Violence as to break off pieces of their moſt 
hard Teeth. In theſe Actions the Dentes inciſores 


ſuſtain the biggeſt Force, which are therefore 
made of a more compact Subſtance than the A. 
lares. 


+ All the Teeth may be diſtinguiſh'd into four 


Claſſes. I. The Inciſores, fix d perpendicuiar with 


one ſolid Root, forming 4 Wedge or Chiſſel by a 
circular Excavation within, being eight in Num- 
ber, four in each Jaw; the Office of theſe is to 
bite, cut, and tear the Aliment, not to grind it; 
they are the firſt that appear in Infants, at the time 
when they live upon fluid Aliments requiring no 
Maſtication. II. The four Canini, placed one on 
each ſide the Inciſores, with a ſingle Root, being 


very 
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very ſtrong, and of a conical Figure, terminating 
in a ſharp Point, fit to hold faſt and lacerate the 
more tough Ailments, Ruminating Animals ha- 
| ving no Uſe for theſe Teeth, are always without 
them; they are much ſtronger than the Inciſores, 
and ſerve to hold the Aliment fait, that it may be 
the better divided by the reſt of the Teeth. III. 
The anterior Molares, eight in Number, placed 
two on each ſide of the Canin, having a ſomewhat 
= plain, but rougher Surface than the reſt, and faſt- 
= ened with a double Root. IV. The poſterior Mo- 
bares, twelve in Number, three of a ſide in each 
Jaw, having broad, flattiſh Heads, with rough 
E Surfaces, and faſtened with three or four Roots; 
E upon theſe the Aliment is chiefly comminuted into 
# ſmaller Parts, and ground into a ſoft uniform Maſs, 
like Fruits which have been ground between two 
Stones in a Mill; therefore graniverous Fowls, 
who have none of theſe Teeth to grind the Grain 
they feed upon, have very ſtrong Stomachs, which 
being ſtuff'd with ſmall angular Stones, performs 
the Office of our Dextes molares, The Subſtance 
of the Roots and internal Part of the Teeth is 
boney, but their external Covering is different 
from any of the other Bones, approaching the 
Texture of the hardeſt Marble. ” 


F. 62. The Food being thus divided by bi- 
ting, is then preſſedi between the rough and 
large Surfaces of the Dentes Molares, to be there 
further comminuted by grinding. Tis forced 
in betwixt the Grinders, (I.) by the Contra- 
| Ction of the Buccinator 2 Muſcle, which (ari- 
| ling broad and fleſhy from the anterior Part of 
the Proceſſus Corones of the lower Jaw, adheres 
faſt to the Gums of each Jaw by direct Fibres, 
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which paſſing along the Cheeks, are inſerted 


into the Angles of the Lips, and preſs the 


Cheeks cloſe to the outſide of the grinding 


Teeth : (2). By the Orbicularis Labiorum or 
Sphincter of the Mouth, which (being faſten. 


ed by membranous Ligaments to the Gums in 


the middle of the upper and lower Lip, en- 
compaſles the Mouth and Lips with its fleſhy 


Fibres, and) 1s inſerted into no Bone, but cor- 


rugates, contracts, or ſhuts the Mouth. (3). By 
the Zeugomatic Muſcles, which arite fleſhy from 


the external Part of the Os Jugale, whence 
deſcending obliquely, they are inſerted into the 
Angles of the Lips, which they draw oblique- 


ly upwards, and preſs a Portion of the Cheek, 
near the upper Part of the Buccinator, againlt 


the-Gums of the upper Jaw. (4) By the El. 


wator labiorum communis, which ariling from 


the fourth Bone of the upper Jaw deſcends 
obliquely to its Inſertion at the Corners of the 


Lips, under the Tendon of the preceding Mui- 
cle, and moves the Lips more directly upwards, 


compreſſing them and the adjacent part of the 


| Checks againſt the Teeth and Gums: (5.) By 
the Elevator labii ſuperioris proprius, Which 1s 
a double Muſcle, one Part ariſing above the o- 


ther from the fourth Bone of the upper Jaw, 
and deſending obliquely, terminates in an Ex- 


panſion under the Skin of the upper Lip; the 


other Part of the ſame Muſcle ariſcs from the 
anterior Part of the upper Jaw, about the mic- 


dle of the Baſis of the Noſe, and is diſperſed 


into the middle of the upper Lip, theſe Muſcles 
| „ ei 
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acting together, preſs the upper Lip, contracted 
by the Sphincter Muſcle, againſt the anterior 
and ſuperior Teeth and Gums: (6.) by the De- 
preſſor labit inferioris proprius, which ariſcs 
from the lower Part of the Jaw-bone at the 
Chin, and is inſerted into the lower Lip. (7. 
By the Elevator labii inſerioris proprius, which 
ariſes from the antcrior Part of the Gums and 
lower Jaw, about the Dentes Inciſores, and is 
inſerted into the Skin of the lower Part of the 
Chin. Theſe Muſcles, by the Afiſtance of 
8.) the Depreſſor labiorum communis, which 
ariſes fleſhy from the inferior Margin of the 
lower Jaw, and aſcending on the Side thereof, 
b inſerted in the Angles of the Lips. (9.) The 
oblique Muſcles of the lower Lip, ariſing from 
the middle of the forepart of the inferior Mar- 
gin of the lower Jaw, aſcending obliquely into 
the lower Lip. (10.) By the Platyſma Mycidess 
or quadratus gene, which being extended im- 
mediately under the Fat, ſpreads almoſt over 
| the whole Breaſt, down to the Paps, forming 
a broad membranous and tendindygExpanſion 
upon the upper Part of the pectoral Muſcle, 
from whence it is continued above the Clavi- 
cles, over the Neck, under the Chin, and over 
„Part of the Face, above the Maſſeter Muſcles, 
as high as the Baſis of the Noſe, ſtrictly bind- 
ing together with its tendinous Fibres all the 
| Vuſcles it paſſes over, and applying the Checks 
| to the grinding Teeth and Gums, and variouſly 
contracts and moves the Integuments of the 
breaſt, Neck, Chin, and lower Part of the 
VV 
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Face. When all the Muſcles act together, 
both the Cheeks and Lips are then fo ſtrongly 
preſſed againſt the Gums and Teeth, that no 
Part of the ſolid or fluid Aliment can fall down 
between the Teeth, Gums, and Cheeks; but 
if they act ſucceſſively one after another, the 
Aliment is then determined to various Parts of 
the Mouth. The Action of theſe Muſcles is 
antagoniz'd within fide the Teeth by the 
Tongue, which keeps the Aliment from flip- 
ping down on its Side, and alſo preſſes it be. 
tween the Teeth, being a Muſcle the moſt vo. 
luble or nimble at Will of any in the Body, and 
capable of being eaſily moved to all Parts of the 


Mouth. The Tongue performs its Motions, Wi 


(I.) by the Geniogloſſi Muſcles, which arik 
_ fleſhy from the internal Part of the Chin, and 
dilating as they proceed backward, are inſerted 
into the Root of the Tongue, ſerving to con- 
tract the Sides, and draw the Tongue forwards, 
(2.) By the Ceratogloſſi, which ariſe broad and 
fleſhy from the Side of the Os Hyozdes, from 
whence aſcending, we perceive them diſperſing 
their Fibres plentifully through the Tongue, 
which they ſerve to pull back, preſs down, 
and flatten. (3.) By the Szyloglofi, which aril 
ſharp and fleſhy from the external Part of th: 
Proceſſus Styloidess of the Offa Temporin, 
- whence deſcending obliquely forwards, they 
are inſerted into the back Part of the Tongue, 
which they elevate, draw to each fide, or flat 
ten, as they ſend out fleſhy Fibres to the ii. 
ternal Sides of the lower Jaw, (4.) By the 

| | | mulſculat 
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muſcular Fibres, which form the Body of the 


Tongue® itſelf, ſome of which are longitudinal, 

| ſhortning the Tongue, others tranſverſe, mak- 
ing it narrower; ſome again are perpendicular, 
expanding it thin, and flat; others contracting 
the back Part and Sides thereof, make it ſharp- 
pointed, and draw it inwards; others depreſs 
it in the ſame Figure; and laſtly, there are 
| ſtraight Fibres, which contract the Root of the 
Tongue together. By all theſe various Muſcles 
and Fibres acting ſeparately and conjunctly, 
we may eaſily account for the Determination 
of the Aliment by the Tongue between the 
grinding Teeth and the Conveyance of the 
fluid as well as the ſolid Aliment, by the ſame 
Organ towards the Fauces and Oeſophagus, 
eſpecially when the joint Action of thoſe Fi- 
bres which paſs from the Tongue amongſt the 
external Muſcles, which both act together, 
and by that means the ſolid or fluid Aliment, 
which flips down under the Tongue, or on 
each fide of the lower Teeth, is readily taken 
up, and laid upon its Back, in order to be 
ſwallowed. 5 


The great Number of Muſcles which are here 
enumerated for the Office, all of them act at Plea- 
ſure, or the Influence of the Will; and ſuch is their 
Connexion with each other, that if one becomes 
paralytic, all the Aliment will be forced by the 
Action of the reſt to that Part of the Mouth near 
the paralytic Muſcle, inſomuch that the Patient is 
oblig'd to ſupply the place of that Muſcle by preſ- 
ling the Check with his Hand; the ſame thing 
happens when we are about to ſwallow even fo 

Oe. 5 much 
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much as a Drop of Saliva, ſo that the Cheeks leave 
no Cavity, but preſs all the Saliva upon the back 
of the Longue. Theſe Muſcles have been well 
pictur'd by Euſtachius, who was not only aſſiſted 
herein by Plenty of Bodies, but even thole too of 
the lean and various countenanc'd [talians, in which 
Subjects it was much eaſier to prepare the Muſcles 
of the Face, which are interwoven with Skin and 
Fat, than in the more plump-fac'd Inhabitants 
of the Countries which are nearer to the North; 
and Saxtorinus has even ſurpaſſed the Induſtry ol 
Euſtachius in his Obſervations upon this Head. 

* The buccinator Muſcle is of great Efficacy, as 
well in preſſing the Cheeks againſt the Teeth, by 
which means the firlt Cavity of the Mouth is clo- 
fed, as by compreſſing the ſmall Glands of the 
Cheeks, and by that means ſolliciting them to a 
more plentiful Secretion of Saliva ; it theſe Muſcles 
become paralytic, the Patient cannot chew his Al. 
ment; for whatever he takes in his Mouth, 1 
thruſt out on each ſide of his Cheeks. 

This Muſcle gave occaſion for Galen to im: 
gine that there was an univerſal Panniculus car. 
ſus, which he affirms to be extended like a Muck 
next to the Skin all over the Body; but tho! this 
Mechaniſm is frequent in Brutes, there was no cc, 
caſion for it in a human Body, becauſe In ſects and 
other Nuiſances might be remov*d by the Hands. 

The Tongue has ſo many Uſes, that it is no 
eaſy matter to recount them all; it is the Organ 
of Taſte, the Articulator of Speech, and a greil 
Inſtrument in Deglutition ; but it allo ſhares ? 
creat Part in the Buſineſs of Maſtication, which! 
quite different from that of Deglutition; inſomuch 
that if the Tongue becomes paralytic on one fic, 
the Patient cannot chew his Aliment on that ſide. 


s The 
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5 The Os Styloides is not a Proceſs of the O 
Temporale, as Anatomiſts generally imagine; but 
a diſtinct Bone, which is faſtened by Ligaments 
to the Os Petroſum, as Ruy/ch firſt demonſtrated 
to us in old People; indeed the Articulation is 


' obliterated, and the Os Styliforme becomes conti— 


nuous with the Os Petroſum ; but even in the Cra- 
num of Adults it is eaſily broken in that Part, 
and is hardly ever to be found entire in the Skulls 
of the Church-yards. _ | 

The Muſcles of the Tongue, of which it is 
chiefly compoſed, give it that exceeding V olubili- 
ty or Nimbleneſs which we find in the human 
Tongue; for the internal Structure of the Tongue 


is truly an inſcrutable Muſcle, the Texture of 


which has been deſcribed by no Body before Mal- 
thigius; nor even has he expoſed the Texture of 
the Fibres belonging to the Tongue in a human 
Subject, but in that of a Calf; for the human 
Tongue is ſo ſmall, ſo tender, and fo intermixed 
with Fat, that its Structure is obſcured, and no- 
thing can be diſtin&tly obſerved. The Tongue of 
an Ox exhibits the internal Structure not only 
more evident by its Magnitude, but its Fibres are 
alſo more conſpicuous, by their more frequent 
Action in cropping; the Meadows. So various are 
the Directions of theſe Fibres, that there is no Arch 
of a Circle but what may be freely deſcribed by 
the Tongue; to diſſect this Part, it ſhould be firſt 
boiled in Water, and often ſhifted, till there re- 
mains nothing of the Fat mixing itſelf with the 
Water ; then pinning it down, firſt remove the 
Cuticle, and then the perforated Corpus reticulare, 
then the papillary Covering, and their adhering 
daes; and thus you may have a diſtin& View of 
he muſcular Fibres. 


K 2 FS. 63. From 
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F. 63. From hence it evidently appears in 
what manner the Aliment is ground and attenu- 
ated by the Action of the Muſcles moving the 
Jaws, (F. 60, and 61.) being firſt divided by 
opening and ſhutting them, then preſſed on each 
{ide betwixt the grinding Teeth, by the Muſ- 
cles of the Cheeks, Lips and Tongue ; where, 
being ſufficiently comminuted, it is conveyed 
backwards to the Oeſophagus. 

F. 64. By this Preparation in the Mouth, 
the Aliment undergoes the ſame Changes ay 
have been already mentioned (at $. 57.) vig. 2 
farther Attenuation and more intimate Mix- 
ture of their 1 arts. 2. It undergoes ſeveral o- 
ther Changes with being mixed with Salis 
and Fluids of the Mouth, with the Mucus of 
the Palate and Fauces. 3. And laſtly, it re- 
ccives other Alterations from the ſmall Particle; 
of Air which are intermixed and retained by 
the viſcid Salva. „ 


Of the Origin, Mature, and Mixtur: 
of the Saliva with the Aliments. 


8. 65. T E Saliva flows into the Mouth 

ok from 1. the Parotides, two con- 
glomerate Glands, ſituated each in a Cavity at 
the Root of the Ear, between the Condyins: 
and Maſtoide Proceſſes, belonging to the lowel 
Jaw and Os Petrefuum, under the Os Fugat; 

| _ 
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it contains a conglobate Gland ', within fide, 
and is largely extended forwards, backwards, 
and downwards, ſomewhat in a triangular Fi- 
gure; theſe Glands do by their Structure ſepa- 
rate the Saliva from the Arterial Bliod 2, and 
convey it when ſeparated, each into one com- 
non Dutt 3, which diſcharges it into the Mouth 
through the buccinator Muſcle 4, near the third 
of the upper grinding Teeth : 2. from the /ub 
Maxillares, two conſiderable Glands, ſituated 
one on each Side, juſt within the inferior Mar- 
gin of the lower Jaw, being large towards the 
Angle of the Jaw, and extended ſmaller under 

the whole extent of Dentes Morales ; theſe alſo 

ſeparate Saliva from the arterial Blood, and 

diſcharge it into a long excretory Duct 5 ariſing 

from its poſterior Part, and continued almoſt 

to the Dentes Inciſres, receiving the Saliva by 

ts ſeveral lateral Branches which communicate 

with the Parts of the Glands, and diſcharging 

it by two of the Emiſſaries under the Tongue, 

near the Baſis of its Frenulum : 3. from the 

Sublinguales of Rivinus, and Bartholin ; which 

are perhaps no more than a Continuation of 

the laſt mentioned Glands, diſcharging their 

Saliva in the fame Partof the Mouth by many 

ſmall Ducts on the Sides of the other Ducts, 
under the Tongue: 4. from the lenticular and 

miliary Glandules, whoſe ſmall Emiſlaries per- 
torate the Tongue 5, Palate 7, Gums, Lips, and 

Cheeks, diſcharging a much thinner Saliva 
than the reſt, but of the ſame Nature; and 
laſtly, 5. from the ſmall Glands in the back 
; Ip Part 
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Part of the Palate, or Fauces, of the Uvula and 
Ton/ils, which diſcharge a more thick or mu— 
cous Salva, mixing with the Aliment.-— 
And ſuch is the Situation of theſe Glands and 
Emiſſaries, that they afford their Fluids moſt 
plentifully when they are moſt required 3, i. . 
in the Action of Maſtication and Speaking, 
Though there are ſome who reckon ſtill more 
ſalival Glands and Ducts than thoſe now enu- 
merated ; but their Exiſtence in the human 


Body may juſtly be queſtioned, 


The Effects and Changes wrought on Aliments 
by the Saliva are very conſiderable. The rumi— 
nating Animals, as the Ox, Fc. feeding upon no- 
thing but dry Hay, have a remarkable Contrivance 
to draw out its nutritious Juices ; they firſt ſwal- 
low it entire, after rolling it up into large Balls in 
their Mouths, being in that State quite indigeſti- 
ble by them; the dry Hay being thus moiſtened 
with the Saliva, and conveyed into the firſt Sto- 
mach, is further ſoftened by the warm Juices of 
that Stomach, and its tough Fibres are thus more 
eaſily fitted for a farther Diviſion ; the Animal 
then ruminates, oy again throws up the round Mor- 
ſules of Hay into its Mouth, where it is minutely 
ground by a ſlow and careful Maſtication between 
the grinding Teeth, and ſo intimately blended with 
the Saliva, as to make a copious Froth or Foam; 
ſo that the ſmall Veſſels of the Hay being thus 
mollified and broke, and again ſwallow'd, it cali 
ly parts with its nutritious Juices in the true Sto- 
mach. Were we prudently to imitate this Artifice, 
we might put off Hunger much longer by the 
ſame Aliment, extracting more nutritious Juice 
rom it by a well chewing, than by devouring it 
in 
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in large Mouthfuls, almoſt untouch'd by the 
Teeth. 

It is remarkable in the parotid Glands, that 
beſides their conglomerate Structure, they contain 
each a large conglobate Gland, which inſerts its 
Dutt into the common excretory Dutt of the 
whole Gland; but what ſhould be the Uſe of it ? 
It can hardly be to pour a Lymph into the Saliva, 
to attenuate it in its Courſe; for Lymph coagu- 
jates with Fire, but the Saliva evaporates; it mult 

therefore be of the ſame Uſe with the other Parts 

of that ſalival Gland. 

The ſame Blood which affords the moſt ſubtil 
Fluid of the Nerves in the Brain, does allo yield 
the Saliva, by many ſmall Branches of the external 
carotid Artery, diſperſed thro' the parotid Glands. 

This Du& is conſiderably large, and upon 
Preſſure yields a large Thread of Saliva, which 
runs very ſenſibly cold in the Mouth, or upon 
the Tongue, when the Duct and Gland which lie 
under the Skin have been cooled by a Blaſt of cold 
Air upon the Face; while the internal Parts of the 
| Mouth remain much warmer, by being ſhut, and 
defended by its proper Muſcles, | 

+ The Saliva is prefled out of this Ductus Sie- 
nonianus by the Contraction of the Buccinator and 
Maſſeter Muſcles ; but the Duct did not paſs under 
thoſe Muſcles, leſt the Saliva ſhould have been 
wholly obſtructed by too great a Preſſure. It fre- 
quently happens after inveterate Pains of the Teeth, 
that theſe parotid Glands are poſſeſſed with Tu- 
mours, which ought never to be extirpated, be- 
cauſe upon dividing any of the ſaliva] Ducts they 
do not heal up, but degenerate into an incurable 
Ulcer, continually pouring out Saliva ; and in the 
mean time thoſe Parts of the Patient's Mouth are 
very dry, which ought t0 have been ſupplied with 
Saliva 
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Saliva by their proper Ducts.— The Duct opens 
itſelf into the Mouth by a circular and prominent 
Papilla, or Eminence, which freely admits the Sa. 
liva into the Mouth, but reſiſts a Blow-pipe, Probe, 
or other Body, with a conſiderable Force. 

* Theſe Ducts were firſt diſcover'd by Wharton, 
and are ſo large and conſpicuous in a Man that is 
faſting, that if he looks in a Glaſs while he is af. 
tected with a ſapid Body, he will perceive them 
ſpout out a little long watry Stream of Saliva, 
which is forced out by the Action of the pterugoide 
and digaſtric Muſcles.—In theſe Ducts there ate 
calculous Concretions frequently formed. 

The Tongue has not only a Covering of ex. 
ceeding ſmall Veſſels, which Ruyſch injected with 
Wax, but it has alſo a glandular Expanſion, made 
up of ſmall Glands, which pour out the Humour, 
continually moiſtening the Tongue, whoſe excre- 
tory Dutt was firſt obſerved by Yaterus. _ 
By the Palate we intend the membranous 
Covering, which is full of ſimple Glands, inveſt- 
ing the Palate, and which is continued even thro' 
the Noſe, Fauces, pituitary Sinuſſes, Gula, Laryn, 
Wind-pipe, Stomach, and Inteſtines; this Cover- 
ing is uſually called from its Inventor, Membran 
Schneideriana ; in whoſe ſimple Glands are ſepara- 
ted a Humour, which is at firſt a very thin Fluid, 
but by ſtanding in their Folliculi becomes a thick 
Mu cus, to be preſſed out whenever there is a Call 
for it. There are alſo the like mucous Recepta- 
cles diſperſed about the Uvula, Epigloitis, and 
Fauces. The Diſorders of this Membrane are in- 
cluded under one common Title, viz. Catarrhales; 
in the Noſe it conſtitutes a Coryza, in the Faucts 
an Angina, and in the Larynx a Cynanche, In this 
Membrane is ſeparated all that Mucus, whoſe Vilci- 
dity in a healthy Body is ſometimes ſo great as i 

: 
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be hardly ſeparable; and which Ancients for a long 
time imagined to come from the Brain. The pre- 
{ent Viſcidity of this Humour is no Argument that 
it was not very fluid before; for I may be bold ro 
aſſert that there are no Humours ſeparated in the 
human Body, but what are at their firft Secretion 
perfectly thin and fluid; but thoſe which are more 
thick and tenacious, become ſo from a thinner. 
State, by Stagnation and Warmth of the Parts. 
The Semen, Bile and Earwax, with the Fat, which 
are the moſt viſcid Fluids in the Body, were thin 
and limpid when firſt ſeparated from the Blood, 
but become inſpiſſated by ſtagnating in their Cells. 
But provident Nature has given a mucous Fluid 
for the Defence of all thoſe Parts of the Body, 
which are to ſuffer any great Actrition, or ſaſtain 
the Acrimony of any Fluid 1t 1s to retain or con- 
vey. Therefore not. only the Paſſages of the Air 
and Aliments are lined with this Mucus, of whoſe 
Glands Schneiderus has writ five thick Volumes, 
but alſo the whole Surface of the urinary Paſſages, 
the Bladder, Urethra, Vagina, Uterus and external 
Parts of the Pudenda, abound with thefe mucous 
Receptacles. But this Mucus is not only of an 
aqueous, but alfo compounded of an oily Subſtance, 
that it may the better obtund Acrimony, and abate 
Friction. In this reſpect Sailors imitate Nature, 
by oiling or ſmearing their Hands with Pitch when 
Ropes are to run through them, which prevents 
them from being excoriated. 5 ; 
The celebrated Nuck found a ſalivary Duct in 
a Dog, which paſſed from its Gland in the Orbit 
into the Mouth. But that excellent Anatomiſt was 
too haſty in placing that among the ſalivary Ducts 
of the human Body, fince neither he nor any Body 
after him, could ever find it there. We are alto- 
gether certain there muſt be ſome Uſe for this Dutt 
| I 
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in the Dog, which the human Body has no need 
of; therefore, as the Dog does not ſweat when he 
is very hot, but exhales Plenty of Vapours by the 
Mouth when he runs panting and blowing, this 
Duct ſeems to increaſe the Diſcharge that way, by 
which he is freed from his ſuperfluous Moiſture, 
However, there are yet two ſmall Tubuli proper to 
the human Body, which paſs from the lachry mal 
Sacks into the Mouth, about the middle of the up. 
per Dentes Inciſores, through which one may thruſt 
a ſmall Briſtle or Hair; theſe diſcharge a great 
Quantity, but only the thinneſt Part of the Mucus 
and Tears into the Mouth. 


F. 66. The Saliva i is a thin tranſparent Hu- 
mour, almoſt void of Smell and Tafte 2, which 
does not coagulate, but entirely evaporates 
with a ftrong Heat 3, and upon Agitation forms 
a ropy and laſting Froth 4, being ſeparated 
from the pure arterial Blood by its proper 
Glands, from whence it flows more plenti- 
Fully é, fluid and ſharp into the Mouths of 

hungry People ; but after long faſting is ex- 
tremely acrimonious7, deterging 3, penetrating 
and diſſolving 9: it will excite and augment 
Fermentation 10 in Syrups, Juices, Bread, and 
mealy Vegetables; after long faſting it gently 
ſcowers the Membranes of the Fauces, Oeſo- 
phagus, Stomach, and Inteſtines, and is con- 
ſtantly ſwallowed without notice in the healthy 
Bodies, as well of Brutes as the human Spe- 
cies, whether ſleeping or waking ; when it is 
ſpit away too profuſely there follows a Loſs of 
Appetite", a bad Digeſtion, and a waſting of 
the whole Body; its Compoſition 12 being of 
mauy 
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many aqueous and ſpirituous Parts, which be- 
ing intermix'd with a ſmaller Quantity of Oil 


and Salt ſtrictly united, forms a ſaponaceous 
Fluid. | 


The Saliva is not all of the ſame Kind; the 
thinneſt comes from the ſmall Glands of the Mouth; 
that which comes from the parotid and ſubmaxil- 
lary Glands is ſtill thicker ; and the moſt viſcid of 
all comes from the ſmall Glands of the Uvula, the 
Tonſils, and adjacent Parts of the Fauces. To 
make a chemical Analyſis of the Saliva, one ought 
to chuſe that of a healthy young Man, which is ſpit 
without any Incentive in the Morning faſting, af- 
ter having firſt waſh'd his Mouth. That tcetid 
Liquor which is ſpit out by the Force of Mercury 
in the Venereal Diſeaſe, ought not to be eſteemed 
Saliva, but a putried animal Fluid, which has been 
known to kill Dogs and other Animals. 

* The Saliva of a Perſon in Health 1s properly 
without any Taſte upon the Tongue; though in 
ſome morbid Diſpoſitions it is ſometimes diſagree- 
ably ſweetiſn, in People recovering of intermittent 
Fevers it is Salt, and in many acute Diſcaſes it 
Taſtes bitter, or rank. 

The Saliva differs particularly from the Lymph 
and Serum of the Blood, in that it wholly eva- 
porates by a ſtrong Heat; whereas the two latter 
are concreted, like the White of an Egg, by a 
Heat equal to that of boiling Water. 

The Saliva which is ſpit into Glaſſes for that 
purpoſe by cleanly People, will throw up a Froth 
upon its Surface, which will ſometimes ftand a 
whole Week ; which Property is an Obſtacle to 
the chemical Analyſis of this Fluid; for when it 
comes to ſuffer a ſtrong Fire, a tenacious Froth 
5 riſes, 
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riſes, and ſtops up the Neck of the Cucurbit, ſo as 
to endanger the breaking of the Veſſel. 

5 The Blood is convey'd to the Head exceed; 
pure, agreeable to the Principles of Hyraulics ; for 
the Saliva is ſeparated from the Blood of the caro- 
tid Artery, which gives Branches to the Face, and 
from whence the parotid and ſubmaxillary Glands 
receive their Arteries. 

* The Saliva continually flows into the Mouth 
of a Perſon in health, and nothing is a ſurer Sign 
to a Phyſician of Diſeaſe in a Patient, than his ha- 
ving a dry Mouth; but the Quantity of Sali; 
flowing into the Mouth at different times is va- 
rious ; when a Servant looks at, or carries a fine 
Diſh of Meat to the Table, he has then a ſudden 
and more plentiful Diſcharge of Saliva into his 
Mouth without any Influence of the Mind ; whence 
a common Phraſe of the Mouth watering. The 
Saliva alſo abounds molt plentiful in the Morning, 
when there is a larger Quantity of it retained in 
its proper Ducts and Glands, through the whole 
Night's Inactivity of the Muſcles ſerving to Ma— 
ſtication, which preſs out their Contents. 

7 The Saliva of the Religious, who have obſer- 
ved long faſting, makes their Breath ſtink, their 
Spittle 1s allo foetid, acrimonious, and frets their 
Gums. 

s It is a known Obſervation among the Vulgar, 
that the Saliva is efficacious in cleanſing foul 
Wounds, and cicatrizing recent ones thus Dogs 
by licking their Wounds which are acceſſible, have 
them heal in a very ſhort time. 

The Saliva diſſolves colour'd Spots, cold and 
hard Tumours, and greaſy Spots in the Skin, &. 
which are manifeſt Signs of its ſaponaceous Qua- 
lity 3 it even ſo ſtrongly affects the Coats of the 
Stomach by its diſſolving Power, as to occaſion 


1 lunger, 
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Hunger, one of the moſt violent and uneaſy Sen- 
ſations. N 1 | 
' Tt 15 a common Obſervation, that the Indians 
prepare their inebriating or ſpirituous Drink from 
2 Maſtication of Maiz by their old Teethleſs Wo- 
men, who ſpit out this Juice mixed with their 
Saliva into an earthen Veſſel, in which after a 
while is converted into Ale, by boiling and fer- 
menting, which is then a Liquor extremely accep- 
table for thoſe People. Syrups alſo, which have 
been ſpit in by Accident, have been known to fer- 
ment, grow turbid, and turn ſower. 
When the Saliba is laviſhly ſpit away, we 
then remove one of the ſtrongeſt Cauſes of Hun- 
cer and Digeſtion ; the Chyle prepared without 
this Fluid, is not of ſo good a Condition; and the 
Blood itſelf is the worſe for being deprived of this 
diluting Liquor, I once try*'d a new Experiment 
upon myſelf, by ſpitting out all my faſting Saliva, 
the Conſequence was, that I loſt my Appetite 3 
hence we ſee the pernicious Effects of chewing and 
imoaking Tobacco ; tor to allay the Drought which 
that Herb occaſions, they drown the Stomach. 
with other Liquors, which deſtroy its Tone, and 
is follow'd with a Dropſy, or an univerſal ill Ha- 
bit of Body. I muſt needs be of opinion that the 
ſmoaking of Tobacco is very pernicious to lean 
and hypochondriac Perſons, by deſtroying their 
Appetite, and weakening their Digeſtion, When 
this celebrated Plant was firſt brought into Uſe, it 
was cry'd up for a certain Antidote to Hunger; 
thus alſo when ir became faſhionable at the French 
Court to chew Paſtils made of Wax, Cardamoms, 
and other Spices, it was obſerved that the Number 
of hypochondriacal and conſumptive People was 
greatly increaſed by that means. The fame ill Con- 
ſequences 
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ſequences attend chewing of Maſtich, which is 3 
general and received Cuſtom in Aſia. 

In the Analyſis of Bodies by Fire, we are very 
often diſappointed of our Ends in ſearching after 
their natural Compoſition. The Bodies whoſe 
Principles we ſearch after, are generally firſt ex- 
poſed to Fermentation or Putrifaction, in order by 
that means to open their Subſtance ; we then apply 
thoſe Bodies, which have been thus changed, to 
the Torture of Fire, and we obtain Liquors which 
we give out for the Principles of thoſe Bodies; 
thus Alcohol, or an inflammable Spirit, mult be a 
conſtituent Part of W heat, becauſe the Grain, af- 
ter a Fermentation, and various Treatment by Fire, 
affords ſuch a Spirit by Diſtillation 3 and thus ab 
when we cat the fleſhy Parts of Animals, by the 
fame Rule we muſt allo ſwallow the moſt pungent, 
fœtid, and ſudorific volatile Salt, which 1s obtain- 
able from them by a ſtrong Fire. But beſides theſe 
Difficulties, which attend every chemical Analyſis, 
the Saliva is alſo ſubject to many other inconveni- 
ences, which prevent our Examination of its Na. 
ture by Fire; with a ſmall heat it is indeed not 
much changed, but then it will rot aſcend, but 
ſtays in a vifcid Form at the Bottom of the Veſt; 
and if you urge the Fire ſtrongly, it riſes all into 
Froth. A gentle heat makes the Saliva ſend forth 
a ſomewhat acid Smell, and if its aqueous Part be 
evaporated to Dryneſs, twenty Ounces of Saliva 
will afford nineteen of ſimple Water, like common 
Water, and there remains about an Ounce of a grit- 
ty or tartarous Subſtance. If that tophaceous /. 

duum be diſtill'd with a ſtrong Fire, it then affords 

a little volatile and foerid Salt, being a Mixture of 
both Oil and Salt, leaving black Fæces behind, 

which alſo contain ſome Oil; it indeed contained no 

Spirit, if by Spirit you mean one that is lanes 
©. Mt 
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and capable of mixing as well with Oil as Water; 
but it contains a little Salt, which is neither of an 
acid nor alcaline Nature; and ſuch is the Compo- 
| fition of healthy Saliva; but morbid Saliva, which 
| flows in mercurial Salivations, ſhoots into Cryſtals, 
almoſt like Nitre, which ariſe from the acid Salts 
of the Mercurius Dulcis, and are of a quite diffe- 
rent Kind from the natural Salts of the Saliva; for 
E Nitre, above all Salts, conſtantly reſults from a 
Mixture of volatile Acid with the ſolid and fluid 
Part of the human Body. 


. 67. The Saliva then being preſſed out i of 
its Emiſſaries by the Action of Maſtication, 
G. 58, to 64.) and intimately mix'd with the 
Food during its Comminution between the 
Teeth, ſerves, 1. to a//imilate 2 the Aliments, 
or change them, ſo as to nouriſh the Body; 
2. to form an intimate Mixture 3 of their oily 
and aqueous Parts; 3. to d:/ſofve 4 their ſaline 
| Parts; 4. to excite a Fermentation 5, and by 
| that means, 5. to make a Change in their Smell 
| and Taſte 6; 6. to cauſe an inteſtine Motion? in 
| their Parts; 7. to afford ſome preſent Refreſh- 
ent 5 or Aliment, 8. And laſtly, to ſerve as 
the Medium 9 for Taſte, by applying the ſapid 
body to the Tongue, it being of its ſelf in- 
lipid. . 


The Saliva is preſſed out by the Contraction of 
tne ſeveral Muſcles to which irs Glands are contigu- 
ous, and is always diſcharged into that Cavity where 
[tne Aliment is firſt (attenuated, that is, into the 
Mouths of human Species; into the firſt Stomach of 
kammating Animals, and into the Crop: of Fowls. 

5 The 
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* The Saliva is a Liquor ſeparated from the 
Blood, afterwards returned again into the Blood, 
and then again ſeparated into the Mouth; it is 
therefore a Fluid abſolutely proper to the human 
Body, and of a particular Kind, ſince it does not 
coagulate upon the Fire; but being accurately 
mix 'd with the Aliments, it converts them into the 
Nature of the human Body, and forms even Bread 
alone, by a continued Trituration in the Mouth, 
into a chylous Subſtance. 

Ilt ſeems to be a Circumſtance abſolutely nect. 
ſary to perſect Health, that all the component Par 
ticles of the Chyle, Blood, and other Fluids, re- 
main uniformly and exquiſitely mix*d, ſo that 
none of their Parts may flow by themſelves. Were 
the ſaline Parts to ſeparate from the oily, the ſmall: 
eſt Veſſels would be deſtroy'd by their corroding 
Quality ; the Oils by 88 e would render the 
Parts they poſſeſs inacceſſible to aqueous Fluids, 
and the Water alone would deſert all the larger Ar- 
teries and Veins, and eſcape into the ſmalleſt Veſſels, 
A linen Filtre, which has been dipp'd in Water, 
will not tranſmit Oil through its Pores, but it wil 
readily tran{mit the ſame, 1f 1t be firſt well rubbed 
with Soap. In the ſame manner the oily Parts 0 
our Aliment would not enter the minute Ortfices 
of the Lacteals, if they were not reconciled to the 
aqueous Parts by the Saliva, and other ſaponaceou 
Fluids. Hence it appears how pernicious fat Alt 
ments would be to us, if they were not to be mixed 
with ſomething in the Digeſtion which corrects and 
removes their Viſcidity; thus the Saliva blended 
together with the oily Parts, not only mixes there. 
with, but alſo renders them miſcible with Water. 
So Bread and Butter with hang*d or dry'd Meat, 
which is the moſt delectable Diſh of the Holland, 
would of itſelf turn into a rancid Chyle, yielding 
i. 
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| inflammatory Belches; but by means of the Bread, 
and Saliva, and a perfect Maſtication, it affords a 
ſweet, ly mpid, and nutricious Chyle, which will be 


ſo much the better, if the Bread were Biſcuit, as that 


will oblige one to a more diligent Maſtication. 
+ The Power of Menſtrua to diſſolve Bodies, 


| crimony in them affecting our Senſes ; for the Wa- 
ter from Whites of Eggs is ſo mild, that our Eyes 
| will bear it without any Pain or Uneaſineſs, and 
notwithſtanding we ſee it will diſſolve Myrrh, by a 


bination of alcaline Salt and Oil. 


account for every Operation in Nature, while their 
Adverfaries as ſtrenuouſly exclude it from having 


this, both of them over-ſhoot the Mark widely; 
Heat, Moiſture, . and a free Admiſſion of the Air, 


Bread is from its natural Texture apt to ferment 
and turn ſowr, which is ſtill further promoted by 
the Sa/zva inſtead of Water; the Air is freely ad- 
mited, and the cloſe Mouth and Stomach admini— 
ter Heat to it; what then can be the Conſequence, 
but a Fermentation ? And that this 1s the Caſe will 


there too long; becauſe neither the interna] Air is 
retained, nor the ambient excluded, as it is in a 
cloſe Veſſel : But if Food ſhould ſtagnate too long 
n the Stomach of a weak Perſon, the Fermenta- 


bs” oj . . — * 


e Aliment from its proper Nature. 
En * How: 
* 


does not always proceed from any conſiderable A- 


{aponaceous Property, which reſults from a Com- 


Fermentation is drawn in by the Chemiſts to 


the leaſt Share in any of her Appearances; but in 
fur whenever a fermentable Subſtance is excited by 


there muſt inevitably ariſe a Fermentation; but 


allo appear from the frequent Rumblings and 
Belchings of Air, which is known to be generated 
mn Fermentation. But this Fermentation is not 
| completed in the Scomach, unleſs the Aliment ſtays 
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ton may in that Caſe be extended, fo as to change 
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However various be the Mixture of our Ali. 
ment, Bread, Fiſh, Fleſh, and Vegetables, they 
all undergo the fame Mixture by Maſtication, and 
do not loſe any of their Qualities in Deglutition; 
but in the Stomach ad duodenum they by degrees 
loſe their original Smell and "Taſte, and turn to an 
uniform ſmooth Chyle, of a milky Smell and 
Taſte, retaining ſcarce any thing of what they had 
before. But there are ſome Aliments which do not 
lo readily part with their natural Smell and Taſte, 
as Onions and Garlick, which ſmell intolerably a 
long time after they have been eaten, in ſœtd 
Belches. 

An inteſtine Motion is that latent intern 
Agitation of the Parts of Bodies, which is altoge- 
ther neceſſary to Fermentation; without this pet. 
turbative motion of the Parts preceding, neithet 
Vinegar nor a vinous Liquor could be made from 
Malt or Sugar. But the chief Spring of this in. 
teſtine motion in Fermentation, ariſes from the in. 
cluded Particles of Air, agitated and expanded by 

Heat ; which Air never exerts its Elaſticity more, 
than when it is confined in viſcid Bodies; and 
hence that lafting and tenacious Froth upon tht 

Saliva. But this Tame Air being mixed with, and 
retained by the viſcid Saliva, inſinuates itſelf in 
almoſt every Particle of the Aliment, and exett- 
ing its Spring by the Warmth of the Stomach, b 
a great Inſtrument in diſſolving the Coheſion of 
the Parts of the Aliment, 


A poor Creature that is almoſt famiſhwd, does 
no ſooner taſte a Biſcuit dipp'd in Wine, withou l 
ſwallowing any of it, but he is immediately 7 


freſhed by it; for the bibulous Veins, which a7 

very numerous throughout the whole Body, * c 

well as in the Mouth and Tongue, abſorb the moſt 

fd Part of the Aliment, WII ch i is by ch them col 
| vey 
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vey'd to the jugular Veins, and ſrom thence to the 
Heart; and this Fact is ſupported, not only by 
Arguments from Anatomy, but alſo from thoſe 
vegetables which entirely melt in the Mouth, 
without leaving hardly any Fæces by long Ma- 
ſtication, ſuch as I have obſerved in the Acmella 
Ceylanicd. „ „ | 
No Nerve is ſenſible without it is kept moiſt z 
ſo that thoſe who are diſorder'd with Defluxions 
and Catarrhs, and thoſe who ſleep with their 
Mouths open, which drics their Tongue and Pa- 
late, do not taſte any thing which they put into 
their Mouths. 


$. 63. Therefore as the Saliva is ſeparated 
with fo great Artifice from the pure arterial 
Blood, and is afterwards carefully convey'd to 
be intimately mix'd with the Aliment in the 
Mouth ', it ought not to be extravagantly it 
away? ; it ſhould rather have been ſwallowed, 
that after having performed its Offices in the 
Mouth and Stomach, it may be returned into 
the Blood ; and when improved therein by re- 
peated Circulations, be again ſecreted in a 
more perfect State 3. And this is confirmed 
to be true by Diſeaſes 4, their Criſes 5, and 


Remedies, 


From hence (F. 67, 68, and 69.) it appears 
why none of the more perfect Animals are depri- 
ved of this Fluid, the Saliva ; and why in Birds, 
and other Animals that have no Teeth, the Saliva 
is ſeparated by a particular Mechaniſm at the bot- 
tom of their Oe/ophagus. | 
Ihe no leſs wiſe than bountiful Parent of all 
Things, has deſtin'd every Part of the Creation to 

, ſome 
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ſome proper Uſe; and as the Saliva is only ſepa. 
rated in any large Quantity when we are cating, 
it muſt therefore be deſign'd to promote the Diſſo- 
lution and Aſſimilation of our Aliment, and there. 
fore ought not to be thrown away as uſeleſs, but 
convey'd into the Stomach, for further Uſe to the 
Oeconomy. A Patient never complains of Loſs of 
Appetite whilſt his Mouth and Stomach are pro- 
perly ſupplied with Saliva, but when that Fluid 
is wanting, this is a conſtant Symptom. And the 
| Perſon that ſpits out his Saliva in the Morning, 
w1ll hardly have any Appetite at Dinner-time ; but 
if all the Morning Saliva is ſwallow'd, he will be 
hungry enough by Noon. It is alſo allow'd by the 
univerſal Conſent of the more civiliz*d Nations, 
that ſpitting in one's Diſcourſe to any Body, is both 
unmannerly and naſty; infomuch that among the 
_ Eaſtern Inhabitants it was held in the higheſt De- 
teſtation and Abhorrence, 1 
The thin and aqueous Saliva is again abſorbed 
by the lacteal Veſſels, and from thence conveyed 
into the Blood; and as theſe Parts of the Blood 
were ſeparated by hygraulic Laws in the falival 
Glands of the Head, they will alſo by the fame 
Rule be again ſecerned in thoſe Parts in a more 
pure and animal State; but this Return of the 5 
liva into the Blood, and its repeated Separation 
again from it, may be performed ſeveral. times in 
the ſpace of an Hour. 
+ There are indeed many Diſeaſes in which 2 
Far Excretion of the Saliva is conducive t 
Health; but that Fluid, tho' ſeparated by the fi. 
livary Glands, is not at that time genuine alive. 
In a Salivation by Mercury in the Venereal Di. 
eaſe, the whole Maſs of Blood is liquified, aud 
diſcharges its purulent and rancid oily Parts thio 
the falivary Glands ; which is alſo apparent _ 
NY the 
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the ſame morbid Humours being evacuated by 
Decoctum Guaici in Sweats. And in cachectic Dil- 
poſitions Sialogogues and Maſticatories are uſeful, 
not ſo much by promoting a Diſcharge of the Sa- 
liva, as by expelling the ſuperfluous aqueous Part 
of the Blood that way, which may be allo plenti- 
tully evacuated with ſtrong Purges by the Anus. 

5 A critical Diſcharge by theſe Glands in the 
Small-Pox may be ſalutary, by expelling the con- 
tagious Parts which, occaſion ſo great Diſturbance 
in "the Occonomy 3 for upon the ninth Day the Pa- 
tient's Body is covered with a thick, and almoſt 
continued Scab, which ariſes from a Condenfation 
of the purulent Matter in the confluent Kind, ſo 
as to form a Cruſt if a plentiful Salivation, or 
ſwelling of the Face, does not happen at that time, 
certain Death ought to be expected; for the pu- 
rulent Matter finding no Vent at that time, by in- 
ſenſible Perſpiration, is return'd into the Blood and 
proves a certain Cauſe of Death, by corrupting the 

whole Maſs ; for that Excretion which equals five 
Parts out of eight, of all the other Excretions 
which are made in the human Body, cannot be 
retained in the Habit without inducing moſt per- 
nicious Conſequences ; but People of a . melancholy 
Habit ought more eſpecially to ſwallow their Sa- 
liva, becauſe the waſting of that Fluid would over- 
drain their Bodies, already too dry. 


8. 69. In the ſame Operation of Maſtica- 
tion, a Quantity of Ar i is alſo intimately 
mixed with the Food, and retained by the Sa- 
liua with the Mucus 2 of the Palate and 
Tongue 3, with which it incorporates 4, inſo- 
much that by the Weight 5, Fluidity and Ela- 
fticity © of the included Air, joined with the 

L 4 Heat 
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Heat 7 of the Body, and a continued Series of 
various Agitations by Preſſures 8, the whole 
Mais of Aliment becomes more attenuated, 
and fluid, and the inteſtine Motion is by this 
means firlt introduced, and afterwards conti- 
nued therein. 


No Fermentation can be perfectly made with. 
out Air, that Operation ſucceeding the better as 
there is a larger Quantity of Air intimately conh:- 
ned in the viſcid Parts of an aceflent Subſtance, 
Bakers know this by Experience, who bake their 
Dough with no other View than to raiſe and dil- 
perſe the Air thro? its Subſtance into ſmall Veſicles 
or Eyes. But beſides this induded Air, which is | 
the ſame with the common Ambient, there is yet 

another kind of Air, which lies concealed from 

the Senſes within the Parts of Bodies, from whence 
it is never diſengaged but by the Force of Fire, 
a hard Froſt, or a violent Efferveſcence of contra- 
ry Salts; or laſtly, by taking off the Preſſure oi 
the external Air ; and when this latent Air 1s by 
thoſe Means extricated, it occupies a Space inh- 
nitely larger in the exhauſted Receiver than it did 
before; but both theſe Kinds of Air abound plen- 
tifully in the Food during its Maſtication and Mix- 

ture with the Salva, 

This kind of Mucus is ſo requiſite and neceſ- 
ſary to Life, that no Animal is deprived of it; and 
there can be no ſurer Preſage of the fatal Event of 
a Diſeaſe, than the Abſence of that which ſhould 
render the Fauces ſupple and ſmooth. A Mucus is a 
ſomewhat oleaginous Subſtance, thicker than Wa- 
ter, but miſcible with that Fluid, and ſeparated 
from the Blood by the moſt ſimple Glands. Igno- 
rant Phyſicians often rejoice to find a Diſcharge of 
Mucus made by the Force of a ſtrong Purge, Y 
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if they had done a great Exploit, but which 18 
contrary to the Laws of Health. 

The back of the Tongue is full of ſmall Emi- 
nences, which diſcharge a Mncrs eſpecially near its 
Root, which is connected with the Epiglottis ; it is 
alſo furniſhed with the Foramen cœcum and mucous 
Crypte, and the glandular Expanſion of Yaterys 
covering the Tongue, continually moiſtens it with 
a viſcid: Humour ; all which Plenty of Mucus is 


not continually diſcharged, but ſtagnates, till it is 
expreſſed for Uſe by the Motion of the Tongue, 
which ſtrongly compreiies the adjacent Parts in its 


AdTion. 

The Mucus of the Mouth is certainly of great 
Uſe to retain the Air mixed with it, by its Tena- 
city, that it may be tranſmitted together with the 
Aliment into the Stomach, and there prove the 
Author of various Changes in it ; for this reaſon 
the Muciis has a particular Degree of Viſcidity 
were it leſs tenacious, it would not retain the Air; 
and were it more ſo, it would not at all part with 
the Air, 

We have in another Place queſtion'd whether 
all the Air is of itſelf naturally ponderous, which is 
not yet ſufficiently determined; but as for the Air 
which is mix*d with our Aliment, there is no doubt 
but that gravitates. 


* Philoſophers have not yet ſufficiently explain- 


ed nor accounted for the intimate Nature of this 
wonderful Property Elaſticity ; 1t 1s evidently de- 
monſtrated that the Air may be extremely com- 
preſſed into a very ſmal] Compaſs, and very much 


ilated into a great Space; when it is compreſſed 
it ſuſtains a very great Weight, which upon ex- 


panding it will throw off. But the moſt ſagacious 
dir Jaac Newton ſeems to have come the neareſt 


to Nature of any in this Affair, for he firſt demon- 


ſtrated 
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ſtarted that one Kind of the conſtituent and leaft 
Particles of the Air are not elaſtic, nor do they 
perform any Action like what we fee in the Air; 
but if two of theſe ærial Particles come ſo near 
each other as is determined by the Creator, they 
will repeal each other; and if any Body obſtruct 
their free Receſſion, it will be then removed with 
a conſiderable Force; alſo that this repelling Force 
increaſes as the component Particles of the Air 
approach nearer to each other, becoming almoſt 
infinite at the Point of Contact; much in the ſame 
manner as Loadſtones, having their ſimilar Poles 
oppoſed to each other; as the South Pole of one 
to the South Pole of the other, they will repel each 
other with a conſiderable Force, the greater as they 
approach the nearer. „„ 
7 The external Air, which encompaſſes the hu- 
man Body, is always colder than the Body itſelf; 
but if it becomes equally hot with the Blood, it 
will be greatly rarified; and being received into 
the Mouth, will diſſipate, or break the ſmall Air 
Bubbles retained by the Saliva, Mucus, and Parts 
of the Aliment. . 
Was the Spring of the Air to be always of the 
| ſame Tenor, it would not produce many great Ei- 
fects; but the cold Air which is received into the 
Mouth, and mixed with the Aliment, is after- 
wards expanded by the Heat of the Stomach. This 
Expanſion of Air by Heat is fo ſenſible, that! 
have viſibly perceived the Liquor aſcend in the 
zreal Thermometer whenever any Perſon entered 
the Chamber in which that Inſtrument was ſuſpen- 
ded ; ſo that the Particles of Air contained in our 
Aliments are alternately contracted and dilated 
hereby, and the ſmall Veſicles which they compoſe 
are maintained as it were in a conſtant Syſtole and 
Diaſtole, performing various Impulſes 2 
Sides, 
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Sides, acting upon their containing Mucus, and the 
parts of the Aliment which are contiguous; there- 
fore the Particles of Air in their Aſcent will be beat 
down again, will be expanded in their Deſcent, 
and will be alſo inflected by their expanſion, ſo that 
the Aliment will ſuffer a perpetual Attrition, and 
put on the Nature of the Fluids, by which they are 
encompaſſed, or ſuffer a perfect Diſſolution, in ſuch 
a manner as is requiſite to convert them into Chyle 
in the Stomach. It is alſo evident, that the Food 
which has been well comminuted by Maſtication, 
is in a manner formed into a ſort of Chyle, for they 
are changed into a thick, white, uniform, and tur- 
bid F Jud; and its white Colour demonſtrates, that 
its oily Parts are intimately blended with its aque- 


ous, ſomewhat like an Emulſion ; whence it ap- 
pears why Maſtication is ſo neceſſary to long Life, 


inſomuch that it was a Maxim among the Antients, 
that he who did not chew his Food well hated his 
own Life; for the weak Attrition of the Stomach 
would not overcome the Coheſion of the Aliment, 


if it were not to be firſt well divided with a con- 
ſiderable Force by the Teeth, and affiſted by the 


Action of the Air, and diluting Salva, without 
which it would not be converted into good Chyle. 
But good Blood can never be made of bad Chyle 


and exact Maſtication is therefore to be greatly re- 


commended to every ſedentary Perſon, who leads 


an inactive Life, as is generally the Caſe with Men 


of Letters, who do not exert muſcular Motion to 


break the Aliment. Clowns and Labourers often 


omit Maſtication without any uneaſineſs or detri- 


ment. Lyons, Tygers, and other voracious Ant- 


mals do not chew their Food, and yet they quickly 


grow hungry again even after a plentiful Meal ; 
they digeſt indeed with a great Force, but they do 


not make any large Quantity of Chyle from their 
Food. 
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Food. And thus alſo a Man might digeſt his Food, 
which has been ſwallowed whole, without any great 
Inconvenience, if he has firſt faſted a conſiderable 
time before; the Acrimony of the Saliva in that 
Caſe ſupplying its want of Comminution by the 
Teeth. „ 


$. 70. The Food thus divided by the Teeth, 
variouſly agitated in the Mouth, intimately 
mix'd and diſſolved by the Sa/zva, and lubri— 
cated with its Mucus, is there forced over the 


Tongue towards the Faces, or poſterior Part 


of the Mouth. In this Operation all the ſolid 
or fluid Aliment is preſſed by the conjunct, or 


elſe ſucceſſive Action of the ſeveral Muſcles 


($. 62.) belonging to the Lips and Cheeks, from 
without and betwixt the Teeth into the inner 
Cavity of the Mouth, formed by the concave 
Part of the Palate and the Space under the 
Tongue; the two Jaws are then preſſed cloſe 
to each other, and the Aliment lodged upon 


the concave Surface of the Tongue, which 1s 


at that time expanded by its {ix Muſcles, and 
afterwards preſſes itſelf cloſe againſt the Roof 
of the Mouth and upper Teeth, making its 


Preſſure backward ſucceſſively from one Tooth 


to another; and thus the Aliment is forced 
backwards from the Teeth by the Preſſure of 
the Tongue againſt the arched and furrowed 


Roof of the Palate, which is very convenient- 


ly formed to direct the Aliment towards the 
Fauces and Root of the Tongue, which per- 
forms this Motion by the ſucceflive Action of 
its longitudinal Fibres, aſſiſted by its Genzog/o/, 

St yloglyſ, 
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Stylogleſſi, and Ceratogliſi Muſcles; a Cavity is 
then immediately formed for the Reception of 
the Aliment at the Root of the Tongue, cir- 
cumſcribed above by the Uwula, YVelum of the 
Palate, and the Tonſils; below by the Larynx 
and Pharynx, and behind by the Membranes 
which connect the Yertebre of the Neck, and 
inveſt the poſterior Muſcles of the Pharynx. 
The Tongue is next dilated, and its Root 
drawn forwards and upwards by the conjunct 
Action of its Genzglof/i, Mylaglaſſi, and Stylo— 
glaſi Muſcles, ſo as to come into Contact with 
all the upper Teeth; at the ſame time the Fe- 
lum of the Palate is drawn right upwards, by 
the Contraction of the Pfei ygeſtaphylini Muſ- 
cles, fo as to ſnhut up the Opening of the Fauces 
into the Noſe; the Ra of the Glottis is allo 
made narrower by its proper Muſcles, the U- 
dula too is drawn downward and forward up- 
on the Gigttis by its Azygos Muſcle, in ſuch a 
manner, that with the Concurrence of the E- 
frebottrs, all Communication is cut off between 
the Mouth and Lungs; and thus every Parti- 
dle of the ſolid or fluid Aliment to be ſwallow'd, 
is convey'd into this Cavity of the Fauces, 
7 N any eſcaping into the Larynx and 
Noſe. EG 


There is not any one Function in the whole hu- 
man Body ſo difficult to be underſtood and deſcri- 
bed as that of Deglutition; nor is this at all ſur- 
prifing, ſince of all the compound Actions in the 
Oeconomy this is the moſt complex; in this Acti- 
on the Aliment ought firſt to be convey'd into the 

ET Cavity 
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Cavity of the Fauces; then the Oeſophagus ſhould 
be opened, and at the ſame time the Apertures 
which are near the Oeſphagus, and lead into the 
Larynx and Noſe, ſhould be both exactly cloſed ; 

after this the Food ſhould flide in ſuch a manner 
over the cloſed Rima of the Glottis, and its cover- 
ing Valve the Epiglottis, that no Particle of the 
Solid, nor the leaſt Drop of Fluid Aliment flip in- 
to the Trachea, which would even be ſufficient to 
caule Convulſions, and danger of Suffocation. In 


order therefore to obtain a clear Notion of this 


complex and obſcure Action, it will be neceſſary 
to divide its Hiſtory into Stages, and to trace the 
Aliment diſtin&ly as it paſſes through the ſeveral 
Cavities appertaining to the Mouth. The firſt. 


(I.) of theſe Cavities is that of the Cheeks or Os 
externum, which is terminated before by the Cheeks, 


and the meeting of the Lips above the middle of 
the Chin; behind by the meeting of the upper Jaw 

with the Bones of the Noſe on each Side, and by 
the middle of the lower Jaw. The next (2.) is a 
Cavity under the Tongue in the Os internum, con- 
tinued from under its Lip, and on each Side to 


where the Membranes of the Mouth are continued 
to the Gums and lower Jaw, (3.) The Cavity above 


the Tongue, between its back and the concave Pa- 
late. (4.) The Cavity of the Fauces, ſeated behind 


the Root of the Tongue; which Capacity is much 
enlarged or dilated at the time of Deglutition : the 


Bounds thereof are the back of the Tongue, the 
Velum of the Palate (which is a membranous Ex- 

anſion continued pendulous backwards, towards 
the Vertebræ of the Neck, from the poſterior Mat. 
gin of the Bones of the Palate, containing the U- 
vnla in its middle) the I hmia, or Sides of the 


Fauces, deſcending from the back Part of each Fo- 


ramen Narium, the Top of the Larynx below, and 
the 


& 70. Of Deglutition. 159 
the Membranes which inveſt the Vertebræ of the 
Neck behind. The Progreſs of the Aliment is 
from the two firſt of theſe Cavities into the third, 
| and from thence in the fourth; the Mouth of the 
| Larynx is then ſhut, and that of the Pharynx dila- 
ted; and then the Aliment paſſes over the Epiglot- 
tis into the Fauces and Pharnyx, in order to deſcend 
to the Stomach. Now ſuppole yourſelf about to 
ſwallow an Ounce of Water, or a morſel of Bread, 
their Conveyance into the Fauces will be thus: 
1. The Muſcles of the Lips and Cheeks being 
ſtrongly contracted, will ſuddenly protrude them 
to the Cavity above the Tongue; then, 2. the 
Tongue will be ſpread flat and hollow to receive 
them; and, 3. it will be preſſed ſucceſſively againſt 
the Palate, and ſo protrude the Aliment directed 
by its Sides into the then diluted Fauces, without 
any Part eſcaping. But the Aliment is then arrived. 
no further towards Deglutition than the Fauces ; 
it may therefore now be proper to deſcribe the 
Structure and Action of the Pendulous Velum of the 
Palate, with the other Parts of the Fauces, as they 
were by me explained ſome Years ago to my 


Hearers. 


The Mouth being opened, the Tongue depreſ- 
ſed, and the Light directed into the Fauces, we 
have then a View of its two anterior and lateral 
Columns, as allo of its poſterior ones ; and be- 
tween theſe anterior and poſterior Columns appear 
the Tonſils on each ſide; the upper Part of theſe 
Columns are bent into two Arches, which meetin 
in the middle, form the Uvula; all which Parts 
being very moveable, the Uvala with the Arches 
are ſuſpended freely in the Air, and ſuſtained by 
their Fibres being faſtened to the poſterior Part of 
the arched Bones of the Palate. The conſtituent 
Parts are, the two Membranes, one inferior, look- 


ing 
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ing downward, and the other ſuperior, with its 
Surface upward the lateral Membranes, which 


inveſt the Columns and Tonſils; alſo the mucous 


Crypte, or Drains throughout the whole Extent of 
thele Membranes, eſpecially in the open circular 
Sinuſles of the Tonſils betwixt the Columns ; the 


_ Uvula alſo, furniſh'd with its mucous Chee; with 


Veſlels of all Kinds; and various Mulcles included 
between the two Membranes. 

The interior and callous Integument of the Ps 
late, which is thick, furrow'd and arched, concave 
towards the ſides, but riſing into a Ridge in the 
middle, is in that Part of a particular Texture, 
difterent from any other ; 1t inveſts the concave 
Baſis of the two arched Bones of the upper Jaw, 


as alſo of the Bones of the Palate, upon on 


ter it becomes more ſoft, thin, and ſmooth ; 

ceeding backward from the poſterior Margin 0 
the arched Bones of the Palate, it forms the low- 
ermoſt and external Coat of the YVelum Pendulum, 


being perforated thro? all that Extent with the ſmall 


Outlets of the mucous Drains, being alſo connect- 
ed laterally to the Membranes of the Mouth on 
each ſide the Velum. 

The ſuperior, ſoft, thin and ſmooth 1 
of the Palate, which inveſts the upper Surface of 


the Palate- bones next the Noſe, becomes ſtill thin- 


ner in its Progreſs back ward from the poſterior 
Margin of the Arches of the Palate- bones, where 
it gives an external and upper Coat to the Yelum 
Pendulum, every where perforated with the Emil- 
ſaries of the mucous Drains, eſpecially towards the 
Uvula; it inveſts the ſuperior Parts of the Jum, 
and diſappears, by uniting itſelf into the lower In- 
tegument of the Palate, by which means they form 


one common Covering, Which includes all che 


other Parts. 


Between 
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Between the two Membranes which form this 
common Covering, are interſpers'd an infinite Num- 
er of ſmall Arteries and Veins, render'd very con- 
ſpicuous by Injecting, together with the Emiſſa- 
ries of the mucous Drains, the Tonſils, the mu— 
cous Cryplæ, or Drains themſelves, and the Uvula, 
| with its various Muſcles and Veſſels. 
| The Tonſils are placed on each ſide, between 
the anterior and poſterior Columns of the Palate, 
being made up of the ſame mucous Integument, 
| complicated into hollow Spires, in order to give a 
greater Extent of Surface for the numerous Emil- 
| aries of the mucous Cryptæ, that they might re- 
main diſtin&t and unobſtructed, to diſcharge their 
| liquid Mucus at this Part; ſo that the Tonſils ap- 
pear to be Bodies made up of mucous Cryp!e, the 
8 Veſſels which convey and ſeparate that mucous 
Fluid, and the Ducts which carry out and diſcharge 
the ſame, being all plac'd diſtinct in one Membrane, 
| which is folded up by hollow Turnings and circu— 
ar Windings 3 and that their Mucus might be 
more freely diſcharged at the time of Deglutition, 
ve find the Tonſils are placed between the Muſcles 
of the Columns of the Palate ; the mucous Cryptæ, 
which are alſo remarkable in ſome other Parts, are 
in none more large and numerous than in theſe. 
The Cvula is of a conical Figure, and of a very 
[mooth or ſlippery, flexible and fſub-pellucid Sub- 
ſtince, full of the open mucous Drains, and fur- 
niſh'd with long muſcular Fibres, terminating in a 
Point; and the Remainder of it is compoſed of an 
infinite Number of Veſſels wove together. | 
The numerous Veſſels of this Part are of almoſt 
al the Orders of Arteries and Veins, ſerving ſome 
or the common Circulation, and others chiefly for 
applying the mucous Crypto. 


M 
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The Muſcles for the motion of the moveable 
Palate have been moſt exactly deſcribed by Fallo. 
Pius, Valſalva, Morgagm, and Santorini; from which 
celebrated Anatomiſts we ſhall here take our De- 
{criptions of thoſe Mulcle, which ought to be re- 
cited, in order to underſtand their Actions, which 
we are now going to enumerate. 

It the Mouth of a healthy Perſon be held open 
againſt the Light, and the back Part of the Tongue 
prefled down, we have then an Opportunity of 
viewing the ſeveral Motions of the Velum, or 
moveable Palate z which is a thing that well de. 
ſerves to be oblerved and conſidered by us. For, 

I. If the Perſon be not directed to any particy- 
lar Action, but breathes freely in the uſual man. 
ner, the acute fide of the connecting Membrane 
will appear, on each ſide of the back Part of the 
Tongue, a little before the coronoide Proceſſes of 
the lower Jaw, being continued and diſperſed into 
the YVelum, Immediately behind theſe connecting 
Membranes, we meet with the two anterior Co- 
lumns of the Palate, which ariſing upward on each 
fide from the back Part of the Tongue, are inert 
ed into the Velum, where they make two narrov 
Arches, which uniting in the middle, form tie 
Uvnla, Behind theſe anterior we find the two po- 
ſterior Columns of the Palate, which reſembling 
the former, ariſe upward into the Uvula and pr- 
ceding Arches, almoſt diſappearing in their fore 
Part. In a Space between the anterior and poſte- 
rior Columns are placed the Tonſils on each ſick. 
And the laſt Part which offers itlelf to View, | 
the back Part of the Fauces, ſpread upon the Froi 
of the Bodies of the upper Veriebræ of the Net 
furniſh'd towards the bottom with very large my: 
cous Drains, ſo conſpicuous as to reſemble lit 

[/icers. | 11 
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II. If the Perſon then endeavours to blow out 


his Breath thro' his Mouth only, whilſt it remains 


wide open we ſhall then have an Opportunity of 
ſceing, 1. The Uvula, hanging indeed pendulous, 
as before, but at the fame time much more elon- 
cated, by being more ſtrongly and highly lifted 
up. 2. The Velum, or moveable Part of the Pa- 


late, will then be ſtrongly and ſuddenly elevated 


in its anterior Part; ſo that the before ſmall Cur- 
vatures of the Arches will now form Segments of 
much larger Circles, by which means the Arches 


will become much wider and more open. 3. The 


achacent Parts, ſituated behind the preceding, be- 
ing at the ſame time lifted upwards and forwards, 


become more conſpicuous, and appear to be archi- 


form, like them, capable of being drawn back ward 
and forward, and of reſting, ſo as to be eaſily di- 


ſtinguiſn'd. 4. Alſo the lateral Columns of the 


Palate will be elevated at the ſame time, and in 


the ſame Action. 5. The back Part of the Fauces 


becomes more expoſed to View in its upper Part, 
where it appears ſo beſet with Mucus, that the Ig- 


norant being deceived with its whitiſh Hue, ima- 


gine the whole to be ulcerated. 6. All theſe ap- 
pear the more evident, as the Air 1s more ſtrongly 
and {wiftly drove exactly thro? the Mouth only; 
inſomuch that the Proſpe& enlarges to near the 


lateral Openings of the Zuſtachian Tubes. 7. The 


poſterior Cavities of the Noſe will be alſo ſhut, by 
tne Velum being drawn upwards, and then preſſed 
forwards. 8. The Communication between the 
Mouth and Noſe will by that means ceaſe, becauſe 
the Yelum acts the Part of a ſhutting Valve. 

III. Theſe Appearances being duly obſerved, 
and the Parts yet remaining in their former Situa- 


tion, let the Perſon endeavour to draw the Air 


quickly and ſtrongly thro' his Mouth only, not 
M 2 | any 
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any thro' his Noſe, the Parts all that while keep. 
ing the Situation before deſcribed II. By that 
means it will appear that Reſpiration may be per. 
formed barely by the Mouth only, notwithſtand- 
ing the Noſe being open in its anterior Part; 
therefore the Force which at that time preſſes the 
Pelum, ſo as to prohibit the Air from paſling into 
the Mouth thro' the Noſe, muſt be capable of 
reſiſting the Preſſure of the whole Atmoſphere, 
IV. When all the preceding Obſervations have 
been carefully made, let the Perſon then ceaſe to 
breathe thro* his Mouth only, and alſo breathe thro 
his Noſe ; at that Inſtant all the Parts will be re 
ſtored exactly to the State deſcribed at I. The 
_ Twula deſcends, and becomes ſhorter, the Arches 
are let down, and become narrower, the poſteriur 
Arches deſcend, and are cover*d more than before 
by the anterior ones, and all the adjacent Parts de. 
ſcend downwards, and are drawn more forward; 
the Fauces behind are more cover'd and conceal 
by them, the Cavities of the Noſe above the Far: 
are render'd more capacious by the YVelum deſcend- 
ing forwards; and there is a free Communication 
reſtored between the Noſe, Mouth, Fauces, and 
Lungs; the Air may therefore paſs and repaſs al 
thoſe ways. | . 

V. If then the Perſon tries to draw the Air onlj 
thro' his Noſe, and not at all thro? his Mouth, tho 
it be held wide open, and the Tongue moderately 
depreſſed, there will then appear to the Obſerver, 
1. The Velum of the Palate drawn downwards and 
forwards cloſe upon the back of the Baſis of the 
Tongue. 2. The two Columns of the Palate wil 
be contracted downward, and cloſe to the Sides of 
the Baſis of the Tongue. 3. The poſterior Part 
or Biſis of the Tongue will be expanded towards 
the Columns on cach fide, and will riſe upward in 

a Curve, 
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a Curve, ſo as to come into Contact with the Velum 
of the Palate, and wholly intercept the Inſight to 
the Fauces. 4. The Sides of the Baſis of the Tongue 
will be very much expanded towards the CoJunins, 
and elevated to near the height of the middle of 
thoſe Columns. 5. The Paſſage for Air this way 
is by that means exactly cloſed, ſo that it cannot 
pals in the leaſt, becaule the ſtrict Approximation 
of the Velum palati againſt the Tongue, before the 
Epiglottis, is very vilible to the Eye; thus the Air, 
being ſtopt from paſſing this way into the Lungs, 
notwithſtanding the Mouth's being wide open, and 
the Thorax dilated, will endeavour to ſeparate the 
Parts now in Contact by the Preſſure of its whole 
Weight; ſo that the Force by which the Tongue 
and Velum are cloſed together muſt be very conſide- 
rable. 6. The Air will then ruſh with a conſide- 
rable Impetus thro' the Noſe and Fauces into the 
Lungs. 7. The lower Parts of the flexible Aα 
narium will be contracted and preſſed inward, by 
which means the Noſe will become narrower and 
ſharper from the Preſſure of the ambient Air upon 
the external Surface of the Noſe, which is much 
broader than the open Space of the Paſſage thro? 
the Noſe ; ſo that, 8. The Dilators of the Noſe. 
muſt exert a conſiderable Force at that time, to 
ſuſtain the Alz, and increaſe the Foramina narium, 
which would be otherways occluded by the Preſſure 
of the Armoſphere ; this will be ſenſible to any 
Perſon who obſerves this Experiment in another; 
ſo that in this Action there will be a Cavity form'd 
about the Fauces, not communicating with the 
Mouth, but opening into the Noſe, and having a 
free Paſſage for the external Air thro? their Cavity 
and the open Glottis into the Lungs, the Cavity be- 
ing limited before by the Baſis of the Tongue, 
Which is elevated at its Root, and alſo dilated there 
2 towards 
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towards each {ide ; the YVelum of the Palate is then 
preſſed cloſe to the Baſis of the Tongue, being at 
the ſame time contracted downward, and on each 
ſite upon the back of the Tongue; the Cavit 
thus formed behind the Yelum, is limited below by 
the Baſis of the Tongue, behind which is the Ei. 
glottts, with the Larynx and Pharynx. 

VI. All theſe Appearances being carefully ob- 
ſerved, let the Perſon be deſired to blow all his 
Breath ſtrongly and quickly thro' his Noſe only, 
without letting any Part eſcape thro' his Mouth; 
in which Caſe every Part will remain, and appear 
as we before deſcribed, except that the Alæ of the 
Noſe will not then be contracted, nor compreſſed 
by the Atmoſphere, but will be rather dilated, or 
thruſt outwards, and by that means be elevated, 
And theſe are the ſurprizing, neceſſary, and mot 
_ uſeful Actions perform'd by this acceſſary Organ 
of Deglutition. We have been the more particu- 
lar in deſcribing theſe Appearances, that we may 
have a better Notion of the Action of the Muſcles 
belonging to this Part, which are exactly deſcribed 
by Fallopins, Valſava, Morgagni, and Santorini, as 
follows, . 
1. The Thyro- Palatinus of Santorini, which draws 
the anterior Part of the Velum forwards, down. 
wards, and to each Side, and applies it to the Baſis 
of the Tongue, then elevated and expanded, ex- 
preſſes the Mucus of the Tonſils and of the other 
mucous Drains, at the ſame time they draw the Uvula 
downward and forward, make the Arches of the 
Palate flatter, and in the laſt Act of Deglutition 
they in ſome meaſure elevate the 7byroide Cartilage 
and the Larynæ towards the Uvula ; they lubricate 
the external Surface of the Aliment with the proper 
Mucus, and then protrude it into the open Mouth 
of the Pharynx; they help to enlarge the Cavity a 
| | tot 
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the Fauces in the foregoing Action, and ſeem to 
drive the Larynx a little outward as well as upward, 
and by that means to thruſt the Gli, under the 
Cavity of the Epiglottis, which is then thruſt back- 
ward. 

2. The Pharyngo- Palatinus of Santorini, which 
draws the Velum backward, upward, and to each 
Side, and elevates the poſterior Part of the Pharynx, 
alſo preſſes the Uvula and YVelum downward, in ſome _ 
meaſure elevates the adjacent Parts of the Pharynx, 
and applies it to the depreſſed Velum; it alſo in 
many reſpects conſpires to act together with the 
Thyro- Palatinus, as will appear from what was be- 
fore ſaid of that Muſcle. 

3. The Gloſſo- Palatinus of Santorini, which draws 
the anterior, lateral, and upper Parts of the YVelum 
forward and downward, and preſſes it againſt the 
back of the Tongue, which is then elevated and ex- 
panded, at the ſame time preſſing out the Mucus 
trom the Tonſils and adjacent Drains, it alſo de- 
preſſes the Uvula downward and forward, and ren- 
ders the Arches of the Yelum flatter ; elevates the 
lateral and poſterior Parts of the Tongue, and preſſes 
them againſt the Velum towards the laſt Part of De- 
glutition, alſo lubricating the external Surface of 
the Aliment ; and then protruding the fame into 
the open Mouth of the Pharynx, it allo aſſiſts in 
forming the Cavity of the Fauces of the preceding 
Action. 

4. The Hvpero- Pharyngæus of Santorini, which 
by the Direction of its Fibres draws the Velum up- 
wards ſtrongly and equally together with irs Arches 
towards the poſterior Margin of the Bones of the 
Palate, ſo that when it acts with the Conjunction 
of the preceding Muſcles, it compreſſes and in- 
_ creaſes the Contact of the Tongue and Velum, it 

prevents the /e/um in that Situation from being 
M :4 moved 
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moved forward towards the Mouth, or backwards 
towards the Fauces, by the Force of the Air, and 
therefore deter mines the Paſſage of the Aliment to 
the Fauces in Deglutition, and of the Air thro' the 
Noſe only in Expiration and Inſpiration. 

If all theſe Muſcles act together, and concur 
with the Action of the Muſcles which elevate and 
expand the Baſis of the Tongue, they then make 
the Velum immoveable, either back ward or forward, 
whilſt there remains a free Paſſage thro' the Noſe 
and open Gloltis, in ſuch a manner that Reſpiration 
may be performed thro' the Noſe only, without 
any Air paſſing by the Mouth. 

5. The Spheno-pterygo-palatini of Comper, which 
dilate the back Part of the Velum, and expand it to 

each Side, at the ſame time they ſtrongly move it 
on each Side towards the Hooks of the internal 
Wings of the Pierygoide Proceſſes back ward, and 
in ſome meaſure depreſs the ſame as by the Dire- 
ction of a Pully, by which means they draw the 
Velum backwards, ſo as to ſhut the Foramina Nari- 
um in that place, and direct the Aliment contained 
in the Fauces into the Pharynx, in the laſt Act of 
Deglutition. 

6. The Spheno-palatini, or Spheno -ſtaphylini of 
Cowper, which ſtrongly move the poſterior Part of 
the Helum backward, and ſomewhat obliquely up- 
ward, moving the Uvzla together with it, they 
dilate and expand the Velum, and preſs it againſt 
the anterior Part of the firſt Vertebra of the Neck; 
they alſo ſtrongly and exactly ſhut up the poſterior 
Cavity of the Foramina Narium and prevent any | 
Air from paſſing or repaſſing that way thro? the | 
Noſe; ſo that they ſuſtain the whole Preſſure of 
the Atmoſphere, when the Air by its Weight ruſhes 
into and dilates the Lungs thro? the open Mouth 
and Glotlis, they occlude the CP of the 5 65 

Clan 
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<ian Tubes, and protrude the Aliment from thoſe 
Tubes in Deglutition 3 they alſo contract the Ca- 
vity of the Fauces, and prevent the Aliment from 
regurgitating out of the Fauces into the Noe. 

{f one diligently inſpects the two laſt Pair of Muſ- 
cles acting together, the Velum of the Palate may be 
{cen plainly ſtretch'd and expanded every way; be- 
ing by that means enlarg'd, it becomes better fitted 
for cloſing the poſterior Foramina of the Noſe and 
Openings of the Euſtachian Tubes, and to protrude | 
the Aliment in Deglutition down into the dilated 
Cavity of the Pharynx, at that time elevated, and 
to direct the Air and Voice thro' the Mouth only. 
But when all the four mentioned Muſcles act toge- 
ther in their various Directions, the Baſis of the 
Tongue mult then be elevated, drawn back, and 
cloſely applied to the Velum, the Epigloitis will be 
exactly and every way adapted to the Rima of the 
Glottis, the Velum drawn up tight, will preſs againſt 
the Aliment to be ſwallowed, will be re- acted up- 
on by the Baſis of the Tongue, Larynx, Epiglottis, 
and Pharynx; fo that the Aliment will be preſſed 
backward into the Mouth of the Pharynx, at which 
time there will be a Cavity formed in the Fauces, 
then only communicating into the Oeſophanus; but 
when theſe Muſcles act ſucceſſively, and in various 
Combinations, the Air then ſuffers various Agita- 
tions, by the different Motions of the Velum, in its 
Paſſage through the Mouth and Noſe ; by which, 
with the Vibration of the Glottis, and other mem- 
branous Parts, the Voice is modulated, varied, and 
articulated in Speech. „ 

7. The Azygos of Morgagni draws the Uvula 
directly forward and downward, by which means 
it covers the poſterior Part of the Gioſtis behind the 
Eriglottis, which Part of the Rima, by the Eleva- 
tion of the hollow Apex of the Epigloiiis, is not ex- 

actly 
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actly cloſed in the laſt Part of Deglutition without 
this Aſſiſtance; by this means no Part of the Ali. 
ment 1s admitted to paſs in Deglutition under the 
Epiglottis, or on either Side of the Glottis, but is 
all protruded into the open Pharynx, without lea- 
ving any Part behind; inſomuch that fluid Ali. 
ments, which preſs every way, cannot inſinuate be- 
twixt the Gl¹¹is; for if after Deglutition a ſmall 
Part of the ſolid or fluid Aliment ſhould remain 
upon the Rima of the Glollis, or its ſmooth Sides, 
it would be carried thro' the Rima by the Air in 
Inſpiration, and excite a moſt violent Cough, ſome- 
times even to ſuffocation. When the Uvula is loſt, 
it occaſions that Diſorder, but does not hurt the 
Voice. The Uvula is then of Service to the Egi. 
glollis, and various other Uſes; it ſtops out the 
groſſer Particles which float in the Air we breathe, 
it licks up and ſtops the Mucus of the Tongue in its 
natural Deſcent towards the Gl/ottis, and prevents 
it from being thrown upon the naked Larynx by 
the Tongue; it ſerves as an arched and flippery 
Bridge, exactly fitted every way to cover the convex 
Sides and Rima of the Gloliis, for the Aliment to ſlide 
eaſily along in Deglutition; it prevents the Aliment 
from falling out of the Fauces into the Larynx in 
Deglutition; and being moved by its Muſcles, pro- 
trudes the Aliment back ward into the upper Part 
o EE 1 
The Uſes of the Velum of the Palate are, to ſerve 
as a Valve for opening and ſhutting the Cavity of the 
Noſe into the Mouth, and to ſerve as a Partition or 
Valve betwixt the Cavities of the Mouth and Noſe; 
to dilate the Cavity of the Fauces above, and contract 
it below; to depreſs the Aliment into the Phu 
in Deglutition, and to modulate the Voice, by di- 
recting its Tone thro? the Noſe, Mouth, or both; 


and by the Aſſiſtance of the Uvula, to prevent the 
Aliment 
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Aliment from flipping into the Lungs in Degluti- 
tion; allo to lubricate the Surface of the Aliment. 

Thus we have deſcribed the Paſſage of the Ali- 
ment into the Fauces only, the Pharynx being as yet 
not opened: fo that if a Perſon ſhould laugh, talk, 
or ſneeze at that time, the Aliment would regur- 
gitate thro? the Noſe, or elſe ſlip into the Larynx, 
and excite a convulſive Cough. But to prevent 
thoſe Inconveniencies, Nature has made good Pro- 
yidon; © 

At the time when the Aliment is convey'd into 
the Fauces, there is a conſiderable Cavity formed 
there for its Reception. This Cavity is limited 
before by the Tongue, applied to the Roof of the 
Mouth, and preſſed againſt the Velum of the Pa- 
late, which is alſo approximated by its proper Muſ- 
cles, (1, 2, 3, 4.) ſo as to come into Contact with 
the Sides of the Fauces and Arches of the Palate. 
It is limited behind by the Vertebræ of the Neck, 
lined with ſeveral Muſcles and Membranes, and lu- 
bricated with numerous ſmall mucous Glands. 
This Cavity is principally enlarged downwards, 
when the Larynx, Os Hyoides, and Tongue, are 
drawn ſtrongly upwards, while the Pharynx, is te- 
lax'd, and the Aliment protruded into it. The 
Cephalo-pharynge: Muſcles, undeſervedly rejected 
by the Moderns, do then elevate the Pharynx, and 
expand its membranous Coats. So that while the 
Bag form'd by the Pharynx is dilated backwards, 
its anterior Part is depreſſed, and its Sides elevated 
and expanded by the Sylopharyngei, and the muſcu- 
lar Fibres which come from the Os Sphenoides; alſo 
the Parts which ſhut up the Cavity of the Noſe con- 
tribute to form this Infundibulum of the Pharynx. 
But the Paſſages to the Noſe and Laryns are to be 
at this time occluded, to prevent thoſe Parts from 
deing offended by a Regurgitation of the Aliment, 

The 
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The Foramina Narium are cloſed by the Velum of 
the Palate, being elevated by the Spheno-palatiy; 
Muſcles, and by the Spheno-pterygo-palatini, which 
move the whole Velum upwards, and ſhut the po- 
ſterior Opening of the Foramina Narium with it like 
a Valve. But the Glottis is to be allo cloſed at 
the ſame time; which is not done, as many ima- 
gine, by the Epiglottis; for that is ſomewhat erect, 
and not eaſily inverted, becauſe of its Connection 
with ſtrong Ligaments to the Sides of the Tongue; 
ſo that it cannot ſhut the Gi, only prevent any 
thing from falling into it, in paſſing from the Baſis 
of the Tongue. The Ary-aryi@noidei Muſcles do 
thus cloſe the Gloztis, and ſo cloſely approximate 
the Sides of its Rima, that not ſo much as the leaf 
Air can pals thro? ; the Uvula is then placed round 
the Glottis, behind the Epiglottis, by the Action of 
the Azygos Muſcle of Morgagni, by that means 
cloſing the Glottis, ſo that any adjacent Parts of the 
Aliment cannot fall into the Larynx with the Air in 
the next Inſpiration. There are ſome indeed who 
will not admit this Action to the Uvy/a ; but it is 
apparently true from Obſervations in the Diſeaſes 
of the Uvula. For the Uvula being ſlit or de- 
{troy*d, neither injures the Voice nor Deg]utition, 
only the Patient will be perplex'd with a Cough in 
ſwallowing, becauſe all the Aliment does not pals 
clean over the Glollis (behind the Epigle!tis) into the 
Gula, but ſome Part adhering about the Rima, 1s 
thrown into the .Larynx in the next Inſpiration, 
where, by irritating the tender and ſenſible Mem- 
| branes of the Aſpera Arleria, it will not fail to ex- 
cite a convulſive Cough and Suffocation, if it be not 
happily ejected. Such was the Caſe of a Dani/ 
Nobleman, who endeavouring to return an Anſwer 
while he was ſwallowing a Mouthſul of Meat, 

was ſuddenly ſtrangled ; and upon N ba 
| Body, 
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Body, the Morſel was found ſtuff*d in between 
the Glott1s. 


8.71. Then the Os Hyoides, and Parts there- 
to connected, are ſtrongly drawn upwards and 
forwards by the Action of the Genzoglei, and 
ſometimes of the Myloghyi, or the lateral Fi- 
bres of the Genobyorder, (which latter ariſing 
from the inſide of the Chin, under the Genzo- 
glaſi, are inſerted about the ſmall cartilagenous 
Horns of the Os Hycides; alſo by the Action 
| of the Mylobycidei, which ariſing with a broad 
| Tendon from the middle of the Baſis of the 
Os Hyoides, is afterwards inſerted by a large 
Aponeueroſis into the lower Jaw, from the grind- 
ing Teeth too near the middle of the Chin, 
poſſeſſing all the Space betwixt the inſides of 
the lower Jaw and Os Hyoides, they draw the 
Os Hyoides in all Directions towards the lower 
Jaw, and to each Side; they draw that Bone 
upwards and forwards, and elevate all the Parts 
connected to and upon it, as the Tongue, &c. 
allo by the Stylocerato-Hhyoidei, which ariſe 
ſharp and fleſhy, from the Sty/ozde Proceſles of 
the Offa Temporalia, and deſcending obliquely 
_ forwards, they are generally perforated by the 
Digaſtrics, (F. 60.) are inſerted into the Articu- 
lation of the greater Horn with the Os Hyozdes, 
and its Baſis, and ſerve to draw the Os Hyozaes, 
with all connected to it, upwards and back- 
wards ;) the Bafis of the Tongue is alſo expan- 
ded, elevated, and drawn forwards; the Os 
Hyo:des is preſſed up againſt the moveable Pa- 
late, the Paſſage to the Noftrils is by that 
| e mens 
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means ſhut with the Velum, and the Os Hyoide, 
and Larynx are approximated cloſe to ch 0- 
ther in their Elevation, by the Contraction of 
the Thyro-hyoidet (which ariſe fleſhy from the 
Side of the Os Hyoides; and deſcending, are 
inſerted by a large Expanſion into the ſcutiform 
Cartilage, and continued to the lower and la- 
teral Margin of the ſame :) The Parts thus e- 
levated, preſs back upon the Aliment to be 
ſwallowed, and by that means keep down the 
Epiglottis from riſing, which together with 
the Uvula, being preſſed by its proper Muſcles 

upon the Rima of the Glotlis, cloſe up the A- 

rture which admits the Air in Inſpiration; 

they likewiſe ſpread upon the Surface of the 
Aliment a lubricating Muczs, preſſed out of the 
Velum of the Palate, Lula, Tonſils, Root of the 
Tongue, the Epigltttis, and its Glands, with 
the Glandulæ arytenndee, and mucous Drains 
of the Pharynx, much facilitating the Deglu- 
tition of the Aliment ; the elevated and ex- 
panded Root of the Tongue, with the Os 
Hyordes and Larynx are then drawn forwards 
by the Geniggliſſi, Mylogloſi, Gentio-byoidei and 
My lo- Hyoidei Muſcles, which by that means 
ſufficiently dilate the Fauces and Pharynx, con- 
nected to the Root of the Tongue, Os Hyozdes 
and Larynx, ſo far as to make room for the 
Aliment to be ſwallowed, eſpecially when the 
external Pterygo:det and ſome Fibres of the 
Maſſeter Muſcles violently draw the whole 
lower Jaw forwards, by which means the Ca- 
vity is much enlarged, while the G %%% pharyn- 


e 
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gei, Hyo-pharyngei, Thyro-pharyngei, and 
Crico-pharyng@i Muſcles diſtract and dilate the 
Pharynx, by drawing it forwards, and to each 
Side ; and thus the Aliment is convey'd into 
the dilated upper Part of the Pharynx to be 
ſwallow'd, the Aperture of the Larynx is 
cloſed, the Oe/ophagus is then relaxed, the 
Stylo-pharynge: contracted, and conſequently 
the Aliment preſſed into the upper Part of 
the Gula, but at the fame time the Pharynx 
is dilated, the Velum of the Palate is alſo ex- 
panded and elevated by its prop. external and 
internal Muſcles, which cloſe up the poſterior 
Foramina of the Noſe, direct the Uvula, and 
fo prevent any Regurgitation of the Aliment 
into the Noſe and Giottis. | | 
S8. 72. The very Inſtant after theſe Actions 
have been performed, all the Muſcles (F. 71.) 
which were then contracted, are now relaxed, 
and both the S7erno-hyorde: begin to act (which 
ariſing fleſhy from the inſide of the Clavicles 
near the Sternum, and adjoining Sternum it- 
ſelf, aſcend ſtrait upward to their Inſertion at 
the anterior Part of the Baſis of the Os byo:des) 
and at the ſame time the Ster no- thyroidei are 
contracted (which ariſing from the upper and 
outer Margin of the Sternum and Clavicles, 
aſcend to the Baſis of the ſcutiform Cartilage, 
to which they are connected, and are inſerted 
obliquely outwards into the lateral and exter- 
nal Tubercles of the ſame Cartilage) together 
with the Graco-hyoidei on each fide (which 
ariſing round and fleſhy from the upper Co/ta 
| 0 
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of the Scapula at the Root of the Coracoide 


Proceſs, forms a digaſtric Muſcle in its Pro. 
greſs, and is inſerted into the anterior Part of 


the Os hyoides) by which Mechaniſm the 


broad and back Part of the crico:de Cartilage 
is preſſed backwards and downwards againſt 
the Pharynx ; at the ſame time the depreſſing 
Muſcles of the Palate are contracted with a 
great Force, and an almoſt convulſive Celerity 
(the Glofſo flaphylint, Pharyngo-ftaphylini, and 
Azygos of Morgagn) whereby the Velum of 
the Palate, then expanded and drawn tight 
upwards, is now pull'd down, and protrudes 
the Aliment in the Fauces into the Mouth of 


the Pharynx, now elevated and dilated, the 


Glofſo-flaphylini and Pharyngo-/taphylini being 
at the ſame time contracted ; then the Ge 
Pharyngei, Hyopharyngei, and Thyropharyngei 
are contracted with a convulſive Motion, like 
the former, by which the Tongue, Os hyoides, 
Larynx, and back Part of the Pharynx, are 


preſſed together, and protrude the Aliment for- 
cibly into the Mouth of the Oeſophagrs ; thus 


the Pharynx is cloſed, and the Oeſophagus con- 
tracted at the ſame time; the former of which 
ariſes from each Side of the coracoide Cartilage, 
and embraces or externally inveſts the Mouth 
of the Oeſophagus; and thus the Aliment preſ- 
ſed down in Deglutition, will reſide in the 


Cavity of the Oe/ophagus, under the Pharynx. 


Thus operoſe or laborious is the Buſineſs. of 
Deglutition, which requires the Concurrence 


of ſo many Organs and their Actions, une 
mu 
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muſt conſequently render this Function ſub- 
ject to various Accidents and Diſeaſes; but 
from a Conſideration of the Structure and A- 
ion of the ſeveral Parts concerned, we may rea- 
dily underſtand why dry Food is ſc4drfficult to 
foallno 2, the Salva and Mucus of the Fauces 
being not ſufficient to mollify and lubricate it; 
alſo why upon a loſs of the Una, a Perſon is 
troubled with a Convulſive Cough, and threat- 
ned with Suffocation in ſwallowing his Ali- 
ment ; and laſtly, why the Aliment regurgi- 
tates into the Noſe in ſwallowing when the 
Velum of the Palate is divided3? Whence alſo 
it appears that the moveable Velum of the Pa- 
late performs the Office of a ſhutting Valve 
with reſpect to the Noſe, and of a depreſſing 
Muſcle with regard to the Pharynx. 


The Morſule of Aliment is now convey'd in- 
to the Fauces, the Apertures of the Noſe and Glo- 
{is being cloſed, and the Pharynx dilated, to make 
ſufficient room for the Food in Deglutition ; it 
therefore now remains for it to be protruded into 
and thro? the Gula, which is the laſt Buſineſs of 
Veglutition 3 in order to this, the Pharynx muſt 
be contracted in its Diameter by the Sterno-byoidet, 
Merno-thyroidet and Coracoidei, which draw the La- 
nx downward, and preſs it in ſuch a manner a- 
gainſt the Pharynx, as to ſtraiten the Gula, eſpe- 
cally as the muſcular Fibres (which ariſe from the 
Larynx and Pharynx, and are interwove with the 
HMopharingei, Thyropharingei, and Circopharingei) 
contract the Capacity of the Pharynx, while the 
dum of the Palate, being preſſed down by its 
proper Muſcles, protrudes the Aliment into the 
N | Gu!la, 
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Gula, where, by the Contraction of the muſcular 
Fibres of the Oeſopbagus, it is further protruded 


down into the Stomach ; all the Muſcles therefore 


which before elevated the Pharynx, Larynx, and 
Os Hyoides,. will be now relaxed, and only the 
Rima of the Glottis remain cloſed, by the Appro- 
x1mation of the ary/enoide Cartilages by their pro- 
per Muſcles, in ſuch a manner, that no Liquor 
can paſs into the Larynx as it deſcends thro? the 
Pharynx, : 5 

* A Perſon cannot ſwallow a piece of dry Bread, 
when the Saliva and Mucus of the Fauces have been 
before exhauſted by eating of Bread and boiled 
Meat, except the Gala be moiſtened with Drink; 
for the exquiſite Senſation of the fine Membranes 


which line the Fauces and Pharynx, being offended 
by the Roughneſs of dry Food, will not admit, 


but exclude the ſame, as hurtful. 
The Velum of the Palate is ſometimes divided 
in venereal Ulcers, and the Fiſſure being dilated 
by the Preſſure of the Aliment, admits it into the 
Noſe ; which Diſorder is incurable, and cannot be 
remedied by a Plate of Metal, as may an Eroſion 
of the Bones of the Palate ; the affficted Patient i 
therefore obliged to preſs the Aliment down to tie 
bottom of the Fauces with his Fingers, leaning hu 
Head backward, unleſs he had rather ſuffer it to 


regurgitate into his Noſe. I once ſaw a Child, 


who being born with a divided Uvula, could not 


| ſwallow ; upon opening the Mouth of the Infant, 


the Uvula appeared to be divided; and upon oi. 
dering it to ſhut its Noſe when it ſwallowed, tit 
Aliment deſcended without offending that Organ 
this ſame Child learned to ſpeak, but was obliged 
to ſhut his Noſe with his Hand at that time. 


9.75 
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5. 73. The Gula or Oeſophagus is a diſtra- 
ctile Tube, compoſed of ſeveral Membranes or 
Coats inveſting each other; the firſt and in- 
nermoſt of theſe Coats is villous 1 or downy, 
furniſhed with many nervous Papillæ, lines 
the whole internal Surface of the Tube, and 
continually affords a Liquor ſomewhat thicker 
and more oily 2 than the Saliva, which is ſe- 

ated and diſtils down from the ſmall Twigs 
of the Arteries, diſtributed through the Oz/o- 
phagus, and ſerves to lubricate the Paſſage for 
Deglatition, renders its Fibres ſupple, and fit 
for Motion, and defends them from the Rough- 


neſs of the Aliment. The ſecond Coat, which 


| inveſts the former, is glandular 3, or rather 


full of Cryptæ, or Drains, which ſeparate and 


diſcharge the forementioned Liquor into the 
Cavity of the Tube; the other ſide of this 
Coat conſiſts of many ſmall Veſſels, which 
ſupply Blood to the forementioned Glans or 
Cryptæ. This glandular and vaſcular Coat is 
inveſted by a muſcular one, conſiſting inter- 
nally of orbicular, and not fþrral 4 Fibres, 
which are encompaſſed externally by longitu- 
dinal Fibres ; all theſe are again included in a 


thin cellular Membrane 5, conſiſting alſo of Fi- 


bres and ſmall Veſſels, upon the back part of 


which are frequently placed #09 /mall Gland; 5 
on the outſide of the Tube, about the fifth 
Vertebra of the Thorax, which prepare a mu- 
cous Juice, ſerving to lubricate this Tube. 
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A piece of the Oeſophagus being turned inſide 
out, and ſuſpended in Water, in order to obſerve 
the internal Structure of this Coat, it appears vil. 
lous or downy, like Velvet; but theſe Yili are no- 
thing more than exhaling Arteries, which tranſmit 
the Injection of Ruyſch like little Worms; the 
ſame kind of Villi being alſo found in the Stomach 
and Inteſtines, they diſcharge a ſalival Fluid which 
does not coagulate by Heat; between theſe Villi ate 
interſperſed many nervous Papillæ, whence pro- 
ceeds the exquiſite Senſe we obſerve in the Oeſopha- 
gus; theſe Papillæ are pendulous to a great length 
in a Tortoiſe, their Baſis being upwards, towards 
the Mouth, their Apex towards the Stomach ; it 
was neceſſary that the Ocſophagus ſhould have an 
exquilite Senſe, to receive or reject the Aliment, 
I ſaw a Lad who ſuddenly clapt a hot Turnip into 
his Mouth, which had juſt been taken out of the 
Pot by his Mother, and then ſwallowed it; as ſoon 
as the Turnip had reach'd the Stomach, the Child 
_ preſently dy'd in the utmoſt Miſery. 

This Liquor is of a middle Conſiſtence, be. 
tween the Mucus of the Fauces and that of the 
Lungs; it may be ſeparated by ſcraping the inter- 
nal Membrane of the Oęſophagus after Death, and 
may be again preſſed out by ſcraping a ſecond time 
3 In this glandular Membrane are numerous 
Crypiæ, or mucous Drains, called by Duvert!) 
lenticular Fellicules, leſs than the Eggs of Silk: 
worms, and like little Bladders, opening each wit 
a large Orifice into the Cavity of the Oc/ophag 
which diſcharges their mucous Liquor, ſeparate! 
from their Arteries, and retained till preſſed out in 
Deglutition; to which Action it is ſo neceſſary, 
that we can fearce ſwallow any thing when that 
lubricating Mucus is wanting. From an Obſiv 
Aion of theſe ſmall Glands arife a Schirrus, and? 
difficult 
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difficulty in ſwallowing, which gradually increaſes 
more and more, and is a Caſe that has frequent! 
occured in my Practice; the only Difficulty they 
have in ſwallowing, is from the Pain and Reſiſt- 
ance of the Aliment in its Deſcent. Ruyſch cured 
a Diſorder of this Kind by a mercurial Salivation. 
This Diſeaſe ſeems to ariſe from the indulging of 
ſpirituous Liquors, and Drinks made very hot, 
which are now more in Uſe than they were with 
our Anceſtors. 5 | 

+ In Brutes, who have their Necks pendulous, 
the Gula is furniſhed with two Orders of ſtrong 
ſpiral Fibres, to make the Aliment which they 
ſwallow aſcend ; and theſe Animals never vomit 
nor can Deglutition in the human Subject be ex- 
plained by the Structure of this Part in them; as 
the Aliment in Deglutition deſcends perpendicu- 
larly in the human Body, it may be ſwallow'd with 
a leſs Force, capable of being exerted by circular 
Fibres ; but no one ought to deny theſe Fibres to 
be muſcular becauſe they look pale, for the Colour 
of every Muſcle is of itſelf white, its Redneſs pro- 
ceeding from the Blood; nor is the Oeſophagus paſ- 
live, ſo as to perform the Office barely of a Tube 
to the deſcending Aliment 3 but its Fibres being 
ſtrongly contracted on every fide, protrude the 
lame into the Stomach ; but theſe Fibres act ſuc- 
ceſſively one after another, the Contraction begin- 
ning at top, and deſcending gradually to the bot- 
tom; nor has the Weight of the Aliment any con- 
ſiderable Share in this Action, for Poſture-maſters 
drink with their Heads downwards, and cauſe the 
Drink to aſcend, contrary to the Force of Gra- 
vity. _ 

The external Membrane is that which ſerves 
a Stratum, for the Paſſage of the Arteries and 
Veins which are diſtributed to this Part; for the 

N 3 Veins 
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Veins and Arteries are diſtributed freely in no 
Part, wherein they do not communicate with their 
proper reticular Cells, in whoſe Cavities they dif. 
charge a lubricating Oil. 

+ Theſe two Glands are commonly called Dor. 


ſales, Verſellonius having deſcribed their excretory 
Ducts ; but no Body has yet been able to Gllcover 


them after him. 


§. 74. The lubricated Aliment is therefore 
preſſed thro the ſlippery and dilated Oejphu- 
gus, by the Contraction of its longitudinal and 
arbicular Fibres" ; which at laſt protrude it 
thro the broad Mouth of the Stomach, then 


open and relax'd, into its Cavity, 


* Theſe longitudinal .Fibres dilate the Ci, 
ſhorten it, and approximate it towards the Aliment, 


to be ſwallowed, while the orbicular Fibres con- 


tract it in diameter, and acting ſucceſſively down- 
wards from the upper Part of the Guia, they pro- 
trude the Aliment into the Stomach. | 


7. The Aliment being thus conveyed 
into the Stomach, the Mouth of that Organ 
and the GI are naturally cloſed, eſpecially in 

ck fiohy Muſcle 1 , riſing 
above and below the Level, in the middle of 
the Diaphragm, through which the Gula i 


_ tranſmitted, and attach'd thereto by muſcular 


Fibres ; by which means the Contents of the 
Stomach are prevented from being prefled 
again into the Gula. 


The Oeſophagus does not perforate the tendi. 


nous, but ficſhy Part of the Diaphragm, os it 
there 
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there was an open Paſſage, the Aliment might 
again regurgitate out of the Stomach into the Ca, 
by the Preſſure of the Diaphragm in Inſpiration; 
but thus the Mouth of the Stomach is cloſed, at 
the ſame time and by the ſame Power which de- 

preſſes it, when we breathe in the Air, 5 
We have now therefore a clear View of the Uſes 
of the Oeſophagus, and of the ſeveral Parts connect- 
ed to it above. In ſhort, Deglutition conſiſts (1). 
In a Protruſion of the Aliment into the Fauces by 
the Muſcles of the Tongue. (2.) In a Depreſſure 
of it into and thro' the Pharynx (while the Aper- 
tures of the Noſe and Larynx are ſtrictly cloſed) 
by the Muſcles of the Velum, Tongue, Os hyoides, 
Larynx and Pharynx. And (3.) In a Propulſion 
of it thro? the Oe/ophagus into the Stomach, by the 
Contraction of its muſcular Fibres, which is alſo 
facilitated in its Paſſage by the lubricating Mucus 
of the Glands. —Diſeaſes of the Oſeopbhagus ge- 
nerally proceed either from a Tumour of the ad- 
jacent Glands, or from a Coheſion of its Sides. I 
have ſeen a Tumour of the Parotids which totally 
obſtructed the Action of Deglutition; and Ruyſch 
deſcribes another Caſe of this Kind from the glan- 
dulæ dorſales, bing indurated and ſcirrhous, which 
would only yield to a Cure by the Power of a 
mercurial Sali vation; the Oęſophagus coheres toge- 
ther, when all the oily Mucus has been before ex- 
hauſted from its cellular Texture by long faſting 
or fainting, in which Caſe Deglutition is ſuppreſ- 
ſed; a miſerable Inſtance of which has occurr'd to 
my own Obſervation. If it ſhould be aſked how 
it comes about that Liquors are ſometimes more 
difficulty ſwallowed than Solids? the Anſwer is, 
that the Muſcles of the Pharynx being at that time 
paralytic and collapſed, the Solid has a greater 
Reſiſtance to open the ſame; but then again, 
N 4 Pluids 
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Fluids are ſometimes more eaſily ſwallowed than 


Solids, when the Capacity of the Gula is ſtraiten' 


by an Inflammation, or otherways, 


* — — — 2 — 


— a 


Concerning the Action of the Stomach 
in digeſting the Aliments. 


H E Error of moſt who have endeavour t 
explain Digeſtion, has Jain in their attribu- 
ting that Function to only one or fewer Cauſes than 
are concern'd therein, excluding the reſt. To avoid 


falling into the like Error, we ſhall conſider the 


Stomach, 1, As a moiſt, warm, and cloſe Veſſel, in 
which the Aliment is receiv'd and retain'd ($. 76.) 
2. As it is an Organ, ſupply'd with ſeveral Hu 
mours, for the Diſſolution of the Aliment (F. 77, 


and 78.) 3. As it acts upon the Food, by the 


Contraction of its own muſcular Coat (S. 81.) 
And laſtly, 4. As it receives an external Force and 
Preſſure from the adjacent Aorta, Diaphragm, and 
abdominal Muſcles 3 from the Concurrence of al 
which very different Cauſes, the Function of the 


Stomach is perform'd, and ought to be explain'd. 


F. 76. The ſolid and fluid Aliment thus ſwal- 
low'd, before diluted with the Saliva, mix'd 
with the Air, and now received into the ch., 
moiſt, and warm 2, Stomach,does there quickly 
begin of its own accord to ferment, or purify 3; 


according to the different Nature of the Al. 


ment 4 or Diſpoſition of the Stomach ; and 5 


either way wonderfully changed into an a/ce/- 


cent 5, alcaleſcent b, rancig7,or glutinous d 11 
N oh be 
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The opening of Animals alive, and the Ru- 
&ugs which aſcend a few Hours after a Meal, de- 
monſtrate that the Aliment ftays ſome time in the 
Stomach ; therefore the Food will in this reſpe& 
ſuffer the ſame Changes in the Stomach, which it 
would have undergone by ſtanding in a clean glaſs 
Veſſel, mix'd with the Saliva, in a warm Place; 
it muſt be indeed confeſſed, that the Drink, and 
ſome of the more fluid Parts of the Aliment, paſs 
quickly thro the Stomach, but the more ſolid are 
retained a conſiderable time. 3 

The Heat of the Stomach may not only be 
eaſily render'd conſpicuous by the Thermometer, 
but alſo ſenſible to the Hand thruſt into the Belly 
of an Animal when expiring. This Heat of the 
Stomach is in a great meaſure communicated and 

| heighten'd by its Contact with the warmeſt Viſce- 
ra; the Heart lies upon the Diaphragm, immedi- 
ately above it; the Liver inveſts it before, and on 
the Right-ſide, the Spleen on the left, the Aorta 
behind, and the Pancreas with the ſplenic, cceliac, 
and meſenteric Blood- Veſſels at bottom; the whole 
Abdomen alſo conſtanly adminiſters the Heat of a 
Bath to it. But that Heat which exceeds Warmth 
by a few Degrees, 1s of all the moſt efficacious in 
changing the Aliment ; even Water fo putrifies by 
the Heat under the Tropics, as to emit imflamma- 
ble Vapours, The Heat of every Animal is always 
greater than that of the Air in which it lives, nor 
can any Creature live when its Blood is reduced 
to the ſame degree of Cold with that of the 
Atmoſphere; for the Heat of our Air never riſes 
to 90 Degrees, which is almoſt the perpetual De- 
gree of Heat in the Blood of living Animals; 
therefore the Heat by which the Aliment is atte- 
nuated in the Stomach, muſt be nearly the ſame 
with that under the Tropics, which ſpoils the neat- 
85 est 
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Stomach, the ſame Phænomena muſt ariſe from 
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eſt Wines or the beſt Ale. But all Vegetable 


grow and digeſt their Aliment with a much le 


Heat, which Dr. Grew has ſhewn to be about 50 
and 60 Degrees; for that diligent Naturaliſt and 


' Phyſician made Tables containing the Heat of 
every Day for many Years, the Medium of which 


was as we have now mentioned. 
3 The general Error of Writers on Digeſtion 
has been, their conſidering but one ſort of Change 


in the Aliment, as if we had never taken but one 


kind of Food; whence ſome will have the Diſſo. 
Jution of the Aliment to be made wholly by Fer. 


mentation, and others barely by Putrifaction; 


both having ſome, but not the whole Truth on 
their ſide ; tor ſometimes neither Fermentation nor 
Putrifaction are perfectly preſent in Digeſtion, 


The fleſhy Parts of Animals and ſome Vegetables 


are naturally diſpoſed to Putrifaction, while Milk, 


the generality of Plants, and all Garden Fruits, ate 


inclined to turn ſowr. Nor are thoſe to be conhi- 
ded in, who utterly deny Fermentation to have 
any Share in Digeſtion ; ſuch ought to conſider, 
that the Stomach adminiſters the ſame Heat and 
Moiſture, as if farinaceous Aliment was mixed 
with four times as much Water, and ſet in a di- 
geſting Heat, which would certainly turn it ſowr ; 
nor can any Reaſon be given why the Stomach 


ſhould not make the ſame Change therein, tho it 


may be not ſo ſoon, or to ſo great a degree, thro' 
its Agitation, or a Mixture of the Bile. That a 
ſimilar Fermentation is often perform'd in the Sto- 
mach, may appear from the flatulent Diſtention of 
that Organ, attended with Gripes and acid Ru— 
Etus's, after eating of Garden Fruits; for as Fer- 
mentation is obſerv'd to be the generating Cauſe 
of this elaſtic Air in ſimilar Subſtances out of the 


the 
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the ſame Cauſe within the Stomach; but then this 


Fermentation is not carried to Perfection in the 


Sromach; ſince that would require the Aliment to 
and at leaſt four or five Days therein, whereas it 
does not uſually ſtay above five or ſix Hours upon 
the Stomach ; add, that Mixture in ſeveral Kinds 


of Aliments often prevents thoſe Changes uſually 


wrought by Fermentation or Putrifaction. Thus 
Milk will in a hot Summer turn ſower in the Space 
of twelve Hours, and Blood will putrify in that 
time, if both are expoſed to the common Air 
but when mixed together, the Mixture neither 
turns ſower nor putrid, thro? the Reſtraint of their 
degenerating by their oppoſite Subſtance and Ten- 


dencies. | 


+ All the fleſhy Parts, and the ſeveral Humours 


of Animals, except the Milk of Cattle feeding upon 
Herbs, do naturally putrify of themſelves, and will 
certainly do ſo in the human Stomach, if thoſe 
Powers are abſent which reſiſt Putrifaction; even 
all Sorts of Plants which come under the 7etrape- 


zalous and filiguoſe Kind, putrify with a cadaverous 


Stench, and afford a volatile Alcaly. Theſe Ap- 
pearances greatly favour the antient Hypotheſis of 
Pliſtonicus, or Digeſtion by Putrifaction, revived 
by Liſter, 55 | 

»The whole Claſs of Vegetables, except a few 
of the aromatic and antifcorbutic Plants, turn 
ſowre in a warm and moiſt Air, affording a vola- 


tile Acid; even the ſweet Meal of Oats, mixed 


with taſtleſs Water, turns exteremely ſowre in a 
warm Placez and Muſt, or new Wane, alſo turns 
ſowre and corroding barely with the Heat. 

* By turning alcaleſcent, we mean, to approach 
the Nature of a lixivious Salt, produced by Fire ; 


being acrimonious, of an urinous Smell, fermenting 


with Acids and tinging Syrup of Violets of a green 
| Colour. 
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Colour. But lixivious or alcaline Salts are of two 
Kinds, 1. Fixed, being made from the calcined 
Aſhes of all green Vegetables, which diſſolved in 
Water affords a lixivious Salt. Even the ſowre 
Mood. ſorrel affords Aſhes by Fire, from whence 
may be made a Lixivium, perfectly endued with 
all the Properties of an alcaline Salt. The other 
ſecond Kind of this Salt is volatile, obtainable by 
Diſtillation from all the Parts of Animals or pu- 
trified Vegetables ; in which Operation Part of the 
aſcending Vapours are turn'd into volatile Cry (tals, 
of a fœtid, urinous Smell, and fiery Taſte, 
V All Oils grow rank when taken in a large 
Quantity upon a weak Stomach, to which State 
they have a natural Tendence, putting on the Quz- 
lity of a rotten Egg. If a Perſon ſhould eat a good 
deal of freſh Butter that has been fry'd, without 
drinking a ſufficient Quantity of ſome aceſcent Li- 
quor, it turns into a putrid, acrimonous Liquid, 
much of the ſame kind with the greeniſh Cruſt 
which is ſpread over Butter that has been long ex- 
poſed to a warm Air, being ſo extremely rank, 
that it leaves an intolerable Guſt for above an Hour 
after it has been taſted. From this Liquid ſtagna- 
ting in the Stomach there aſcends ardent and bitter 
Ructus's, and an inflammable Matter regurgitates 
into the Mouth, which was frequently by the 
Antients miſtakenly called Bile. The like putrid 
Jubſtance may alſo ariſe from ruſty Bacon or Lard, 
ſtale Eggs, oily Fiſh, &c. But that it is impro- 
perly called Bile, will appear from its flaming like 
Oil in the Fire, whereas Bile being caſt upon the 
Fire, extinguiſhes it; nor is this eaſily produced 
in ſtrong and bilious Habits, but rather in weak 
and hypochondriacal People, where the Bile is in- 
active. . 


Not 
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s Not only glutinous, but ropy, drawing out 
into long Threads, and difficultly miſcible with 
Water ; like what is made by boiling the Feet, 
Skin and Tendons of Animals in Water, and 
known by the Name of Glue. A Subſtance alſo 
of the like kind, but not ſo firm and ropy, may 
be made from Meal boiled with ſo ſmall a Quan- 


tity of Water that it will not turn ſowre, called 


Paſte. - . 


F. 77. The internal Coat i of the Stomach 


embracing the Aliment, is vz/hus 2 or downy, 


full of nervous Papill», ſmall quadrangular 


Cells, Wrinkles3, Pores, and fubuli, which 
latter keeps it moiſtæ and clammy ; but the 
convex Part of the Stomach is furniſh'd with a 
Variety of numerous ſmall Glandss, ariſin 

from and adhering to the vaſcular Coat, which 


receives Arteries from the Eprigaſtricss, and 


three other Branches, all from the coeliac Ar- 
tery, each of whoſe ſmall Branches being ſpent 
in a particular Diſpoſition, at laſt ſend off ſmall 
_ Twigs opening into the very Cavity of the Sto- 


mach, which is alſo very plentifully furniſhed 


with ſmall Yeins7 and Nerves, ſurpriſingly 
interwove with each other. This vaſcular In- 
tertexture therefore ſupplies the Stomach with 
minute, pulpy and ſucculent Emiſlaries, di- 


ſpoſed in little Heaps, of a glandular, oval, or 


globular Figure, whence continually diftils a 
thin, pellucid, and frothy L1quor9 into its Ca- 
vity, Hirituous 19, and a little ſalineii, being 
veither acidiz2 nor alcaline'3 in the moſt vora- 
cious Animalia, but ſharpis and ſcowering in 

ſuch 
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ſuch as have faſted long, being ſecerned into 
the Stomach by ſmall Ducts ſtriking off from 
the gaſtric Arteriolæ; beſides which Liquor 
the Stomach is alſo lined with a thick Mucus 
ſeparated by ſmall Glands, collected and re. 
_ tained in their Cel{s'6, and afterwards expreſſed 
thro' proper Emiſſaries into the Cavity of the 
Stomach, The muſcular Coat of the Stomach 
contracting as it empties, forms its preceding 
vaſcular and villous Lining into large Wrir- 
kles'7 that are wonderfully waved in and out, 
and again ſubdivided into leſs, which, toge- 

ther with the ſmall quadrangular Cells'3, pre. 
vent the groſſer Part of the Aliment from a too 
quick Paſſage; alſo retain ſome ſmall Patt, 
which becomes acrimonious by fermenting's, 
and by this, with Attrition 20 againſt each o- 
ther, excite to hunger. Thoſe Animals whoſe 
Stomachs are not furniſh'd with the foremen- 
tioned internal Coat and its Liquors are uſually 
| ſupplied with them in the Crop22 or firſt Sto- 
mach, or elſe at the lower Mouth of the Gula, 
next the Stomach. 


Being the ſame with, and a Continuation of, 
the villous Membrane of the Oeſophagus; being 
eaſily ſeparable in the Maw of a Hog, when it has 
been inverted and dipt in ſcalding Water. 

2 Conſiſting of Vaginulæ, or ſmall membranous 
Ducts, which direct the Courſe of and commun: 
cate with the ſmalleſt exhaling Arteries, and inha- 
ling or abſorbing Veins, thro? both which kinds of 
Veſſels the ceraceous Injection frequently paſſes 
thro? into the Cavity of the Stomach, but without 
any Colour or Part of the Vermilion 3 which Ex- 

: periment 
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periment happened to be made by Ruych about 
5 Years ago, when he was endeavouring to ac- 
curately fill the Veſſels of the Stomach with his In- 
je&tion ; the Blood ſometimes eſcaping thro? theſe 

{mall Arteries, occaſions bloody V omits in pletho- 
ric Virgins, whoſe Menſes being obſtructed below, 
ſeek to be vented upwards, 

+ In a healthy living Man it is wrinkled ; but 
in the dead Subject, whoſe Parts are relaxed, they 
are not ſo conſpicuous, being fewer, more extenu- 
ated, and unequal. Theſe Ryge are formed in the 
villous Coat of the Stomach, becauſe that is not ela- 
ſtic; and the more it is filled, chere are the fewer 
N 

+ If the Stomach of a living Dog be opened, 
you will find the internal Surface of it lubricated ; 
and if the Mucus be abraded, it will preſently be 
again renewed from the numerous ſmall Pores : 
this Liquor is of the ſame nature with the Saliva, 
and wholly evaporates upon the Fire, without 

leaving any Reſiduum. 

Some had racher call them Cryptæ, after Ruyſeh, 
than Glands, being lenticular Cells, which dif- 
charge their Mucus at a proper time, to moiſten 
the internal Cavity of the Stomach. 

* Moſt of the Viſcera have but one arterial 
Trunk whick enters its Viſcus in but one certain Part, 
yet we fee the Stomach has four diſtinct Arteries; 
which enter it in as many different Places; it ſeems 
to have this particular Structure, that the Circula- 
tion might not be interrupted, when one Artery is 
compreſſed in the Stomach diſtended with F 00d, 
which may frequently happen. 

Some of theſe Veins come from the Cava, 
thro* which the ceraceous Injection is tranſmitted, 

in the ſame manner as it was before thro? the Ar- 

teries; a manifeſt Indication that the moſt ſubtil 
and 
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and ſpirituous Part of the Aliment are abſorbed by 
them in the Stomach. 
The numerous Nerves of this Part ariſe from 


the par Vagum, in conjunction with the intercoſta 


Nerves and the ſemilunar Plexus, ſome of whoſe 
Branches terminate in the muſcular Fibres of the 
Stomach; others are convoluted into various round 
or pyramidal Papillæ, which are diſperſed thro 
the villous Coat, while other Branches are ſurpti. 
ſingly interwove in the nervous Coat of the Sto. 
mach, vaniſhing at laſt in that downy Subſtance, 
which, together with ſmall Veſſels, forms the vil. 


 lous Lining of the Stomach ; whether the princi. 


pal Office of this nervous Integument is to tranſ. 
tuſe the nervous Fluid into the Stomach by their 
ultimate and open Branches, we are not yet able to 
determine; but it will appear that all the Nerve 
terminate either in Papillæ for Senſation, in mem- 
branous Expanſions, or in muſcular Fibres, but 
never end in cloſe Cells. "Theſe Papillæ have been 
demonſtrated by Ruyſch in ſeveral of his later Pre- 
parations, tho* they may be alſo proved to be in 
the Stomach by Experiment. The Vinum bened:- 
fum, which is made by letting red Wine ſtand a 
Night in an antimonial Glaſs, does not diſcover 
any uncommon Stimulus either to the Tongue or 
Noſe, and may be ſafely taken into the Stomach ; 
but it is no ſooner arrived there, but it ſuddenly 
irritates the more ſenſible Papil/z of this Organ, 
and excites a Vomit ; the Stomach is alſo ſenſible 


enough to accurately diſtinguiſh Poiſons, whence 


Wepfer well obſerves, there are ſeveral ſurpriſing 
Phenomena produced in this Organ by the Hem- 


lock whilſt it remains in the Stomach, which im- 


mediately ceaſe upon its being diſcharged. It 1s 
alſo from this exquiſite Senſation of the — 
jy that 
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that ſome have imagined it to be the Seat of the 
Soul. | 

This Liquor is conſpicuous when it regurgi- 
rates into the Mouth of hard Drinkers who are 
faſting, being not without an unpleaſant Guſt, 
which is popularly called Heart- water, being quite 
limpid, and very much like the Tears. When this 
Liquor is wanting, there ariſes a great Heat and 
Drought in the Stomach, curable by oily Emul- 
ſions; and what is ejected by vomiting this Li- 
quor, forms a laſting Froth. _ Lig 

o That this Succus gaſtricus is extremely ſubtil, 
may be concluded from the Minuteneſs of its Veſ- 
ſels, which tranſmit the ceraceous Part of the In- 
jection without the Vermilion into the Stomach; 
and that it is poured into the Stomach in a conſi- 
derable Quantity, is probable from the great Num- 
ber and vaſt Extent of theſe Veſſels, together with 
the great impelling Force of the neighbouring 
Aena from whence they ariſe. 

A healthy Perſon who vomits with warm 
Water, and after Vomiting regurgitates this Li- 
quor, finds no ether Taſte in it than that of being 
a little ſaltiſh, like common Salt. | 

* The Chemiſts, and Followers of Helmont, 
have in general maintained, that there is an acid 
Liquor in the Stomach, which excites a Fermen- 
tation in the Aliment, impregnating the ſame with 
a vital Spirit, as well as diſſolving and digeſting 
It; but this Notion is repugnant to ſeveral moſt' 
weighty Reaſons: For, t. No Body could ever 
diſcover the Succus gaſtricus to be actually ſowre. 
And, 2. All the Fluids of the human Body are 
not acrimonious, but replete with a neutral Salt, 
like Sal Ammoniacum; and if they incline more to 
one Claſs than another, they rather tend ro the Al- 
Kalinez even Helmont himſelf acknowledges, that 

| O there 
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there is not any Acid in the Veins, for if there 
was, he thinks it would cauſe a Pleuriſy; there 
fore if the Blood of the coeliac Artery contains: 
mild muriatic Salt, and conveys the fame thro? is 
Branches diſperſed thro* the Stomach, there is ng 
Reaſon or Experiment which will countenance 3 
ſudden Change of an alcaleſcent Salt into an acid 
Ferment. The Argument which Helmont uſes, that 
he manifeſtly perceived the Breath of a Sparrow acid, 
demonſtrates nothing in reality, but that the Bread 
with which the Bird was fed turn'd ſowre in its Sto. 
mach ; which it will do the ſooner, becauſe the 
intenſe Heat of that Part promotes the ' Degene- 


ration of it to an Acid; hence Things Which ar: 


moderately ſalted with Muriatics, or common Salt 
may be very wholſome, ſuch as Herrings, &c. 
No Perſon could ever detect a perfectly alc 
line Salt in any Part of the human Body; for ifi 
were ſo, Life would ſoon be put to an end. Ther 
1s no ſuch Salt in the Blood, nor even in the Bil; 
and much leſs ſhould we expect it in the aqueous 


Liquor in the Stomach; but Animal Food mij 


putrify in the Stomach, in the ſame manner 3 i 
will in the open Air, and the ſooner, as the Het 
of that Organ exceeds the Temper of the commu 
Air. _ TH 5 

14 Coſmus III. grand Duke of Tuſcany, gave & 


veral voracious Animals out of the Reſervatoty, 


where he kept uncommon Creatures, to be difk(t 
ed by his Academics, among which were Falcots 
Eagles, Vultures, and Swans; upon opening te 
Stomachs of theſe after ſeveral Days faſting, ther 

was no Relicks of the Aliment found in them, . 

the Preſence of Malpighi, Borelli, Read, Finch, a6 

Steno, who expecting to find ſome ſharp and co. 

roding Liquor, met with a very mild Juice, of 

mullatic Taſte, notwithſtanding Eagles oy 
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6. 77. in digeſting the Aliment. 19 5 
drink, and take ſo much Food at a time without 
any Maſtication, as will ferve them for ſeveral 
Days, becauſe the Aliment conſtantly flows to their 
Stomach out of the Gala. They make it appear 
that this Liquor 1s not endued with any corroding 
Quality, nor does it ever conſume the Sides of the 
Stomach in thoſe Animals in which it is found; 
which would certainly be, if the Food was diſſolv'd 
by any Liquor approaching the Nature of Agua 

alis. | : 
The Monks, after a religious Faſt of twenty- 
four Hours, are troubled with a ſtinking Breath, 
and a gnawing Pain at their Stomach. Indeed all 
the Juices of the human Body do of themſelves. 
become acrimonious without freſh Supplies; and 
this is the Caſe with Men after long faſting ; 
whence malignant Fevers frequently ariſe for want 
of Proviſions in Cities that are beſieged. A Piece 
of Copper Money has indeed been found covered 
with Verdigreaſe in the Stomach of an Oftrich ; 
but that is no Argument for accuſing the Stomach 
with an Acid, for that Change may be made on 
Copper barely by the Moiſture of the Air with 
the mildeſt Salts. Sh 
'® Theſe are truly ſimple Glands; for the ſmall 
Arteries ſpringing from the Celiac, do in their ul- 
timate Branches form what Ruy/ch calls Penicilli, 
which are nothing more than oblong lenticular 
Cells, which receive this Juice inſtill'd by the ſmall 
Arteries, which are ſpent upon the Integument of 
each Cell, and by retaining the ſame, render its 
Conſiſtence thicker, till it is expreſſed thro” their 
2 Mouths by the periſtaltic Motion of this 

iſcus. 

The villous Coat being larger than the other 
Membranes of the Stomach, very pliable, ſoft, and 
nelaſtic, cauſes it to run into Wrinkles. This is 
O 2 | apparent 


intercepted bet wixt chem; but if there is no Al. 
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apparent from Experiment; for a human Stomach 
turned inſide out, and the Gula cloſed by a Lig. 
ture, upon diſtending it with Air forced thro? the 
Pyloras, the muſcular Coat will be expanded, and 
tie Rugæ of the villous Coat, which is now outer. 
moſt, will be then diſſipated ; but upon diſcharg. 
ing the Air, the moſt elaſtic of the Membrane 
will contract and wrinkle thoſe which are leſs ſo; 
but there will always be ſome Part of the Aliment 
detained between the Plice of the Stomach, which 
cannot be entirely diſcharged by the ſtrongeſt Cot 
traction of that Organ. 

'® Theſe quadrangular or quinquangular Cell 
are moſt conſpicuous in the Stomach of ruminating 
Animals, where the rough Pleats of the Stomach, 
in conjunction with theſe, ſerve to retain the Al. 
ment from too quick a Paſſage. In the ſame man. 
ner alſo the half digeſted Aliment is retained by 
the Ryge in the human Stomach, which 1s the 
reaſon why that Organ is hardly ever entirely emp 


tied, but retaining ſome ſmall Part between the 


Folds, which becomes acrimonious by its long 
Stay, ſtimulates the Stomach by its Acrimony, 6 
as to excite Hunger or increaſe the Appetite. 

The Aliment which is retained, and ſtagnats 
between the Folds of the Stomach, is fermented by 
its long Stay, and changed from its natural Dil 
poſition to an acrimonious one, either tending t0 
an Acid or an Alkali. 

0 If the internal Surface of the Stomach wa 
ſmooth, it would then indeed compreſs, but not 
grind the Aliment which it receives: but the Rug! 
or Pleats of the Stomach are ſoft, flaccid, and 
looſe in its Cavity; fo that being agitated by ie 
muſcular Coat, they grind and rub againſt ea 
other, and divide ſuch Parts of the Aliment as ar 


ment 
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ment to interpoſe between the Ryge, they will be 
injur'd by rubbing againſt each other, and give an 
uneaſy Senſation to the nervous Papillæ, which we 


| call Hunger. 


„ The very large Claſs of graniverous Fowls 
are deſtitute of Teeth, and live only upon vegeta- 
ble Seeds, the Meal of which only is nouriſhing, tho? 
they vre inveſted with two hard Coats. To ſupply 
the place of Teeth, they have therefore a parti- 


| cular Mechaniſm in their. Stomachs ; in the fore 
| Part of the Neck, above the Sternum, the Oeſo- 


pbagus is dilated into a membranous Bag, the 
Crop, repleniſhed with ſmall ſalival Glands, which 
diſcharge a Liquor to mollity the Grain; in this 
Stomach the entire Seeds are macerated till they 
become ſoft and friable; they are then protruded 
into the Abdomen, below the Diaphragm, where 
they are ground together by two Pair of ſtrong. 
Muſcles, in the room of a Stomach, which receive 
the Grain thro? a narrow oval Slit, and are lined 
within-fide by a callous Membrane, which being 
rough and wrinkled, performs the Office of Teeth | 
upon the mollified Aliment. Theſe Animals have 
therefore diſtin Organs apart for the Performance 
of what is effected in the human Body by one Ma- 


chine; for in us the Aliment is both macerated 


with the falival Liquor, and ground with the 
Action of the Muſcles in one and the ſame Sto- 
mach; whereas Fowls mollify their Aliment in 
one Stomach, and grind it in another; but as the 
Seeds which they feed upon cannot be ground a- 
ſunder even when mollified, without a conſidera- 
ble muſcular Force, too violent to be ſuffer'd with- 
out Injury, by the villous Coat which affords the 
mollifying Liquor, it was therefore neceſſary that 
the two Offices thould be performed aſunder. Thus 
ve find Beans and Tares ſoft, friable, and ſplit or 

| Q 2. -. burſt --. 
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burſt in the Crops of Pigeons, but in the Stomach 
we find them attenuated into a puJpy Subſtance, 


F. 78. If it be conſider'd that a large Quan. 
tity of Salva? continually flows out of the 
Mouth and Oefophagus to the Food now ut. 
ved in the Stomach, together with the Syccuy 
gaſtricus of the Stomach itſelf, which is con- 
ſtantly diſcharged from its villous Coat; the 
Aliment mult neceſſarily be well diluted there. 
by; and being mix'd with the Relicks of the 
laſt Meal as a Ferment, and excited to an in. 
teſtine Motion by the included Particles d 
Air, expanded by the Heat; of the adjacent 
Viſcera and Veſſels; the Conſequences heredf 
muſt apparently be a Maceration 4, Dilution, 
Rarifaction, and Fermentations, or incipient 
Putrifaction of the Aliment, whereby it i 
either intimately and uniformly diſſolved into 
a good Chyle, fit to fupply® the Abraſion «i 
the Solid, and Conſumption of the fluid Part 
of the Body, or elſe into a rancid and offenſue 
Maſs. —— The external or convex Side of the 
villous or internal Coat of the Stomach is com- 
poſed of all the ſame Veſſels before- mentioned 
(F. 77.) which it receives from the next vaſcu- 
lar and nervous Coat that inveſts it; which be 
ing nothing but an Intertexture or Network of 
ſmall Arteries, Veins and Nerves, detaches 
many of the ſmalleſt thro' the villous Integy- 

ment, which ſupply the Saccus gaftricus and 
Muciis before-mentioned, partly by ſtrait Duc 
or Tubes, and partly from Pores and Cells. 


1 The 
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The Saliva, tho' not a Liquor proper to the 
Stomach, is a principal and neceſſary Ingredient in 
digeſting the Aliment. The Quantity of Saliva ſe- 
parated and diſcharged into the Stomach in a Day, 
is eſtimated to be about twelve Ounces, which 1s 
entirely ſwallowed by People in health. I have 
obſerved in myſelf the Saliva to be ſeparated in 
different Quantities at different Times of the Year, 
ſometimes not above a Drachm in an Hour, ſome- 
times half an Ounce, and at other times near two 
Ounces, tho' the Saliva was not ſollicited in its 
Diſcharge by talking or ſpitting. Hence it happens 
that brown Bread, which has been ſwallowed whole 
without chewing, may be vomited up again a few 
Hours after with little or no Alteration ; but if 
the ſame was intimately divided by the Teeth, and 
mixed with the Saliva, it will be formed into a 
white Liquor, like Chyle ; but the Saliva will ap- 
pear to be ſeparated in much larger Quantities, if 
we add that which is mixed with the Food, and 
paſſes into the Stomach, to that which may be ſpit 
out in a certain Time; but if we compare the Size 
of the Stomach with that of the ſalival Glands, 
the very large Surface of the villous Coat, with 
the great Number and Diameters of the Arteries, 
it will be apparent that the Proportion of the 
Succus gaſtricus is much larger than that of the 
Saliva; whence it happens that Girls ſometimes 
digeſt hard Cruſts of Bread, and other dry Sub- 
ſtances, without any Drink, the Succus gaſtricus 
ſupplying all the Liquor which is neceſſary to ma- 
cerate and diſſolve the ſame. > 
A very conſiderable Quantity of Air deſcends 
into the Stomach included in ſmall ſalival and mu- 
cous Veſicles, the Air having a free Paſſag: into 
the Mouth at every Inſpiration between the Acts 
of Deglutition z fo that it not only deſcends into 
e O 4 the 
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the Trachea, but alſo into the Oęſaphagus; but the 
Efficacy of the Air to diſſolve the Aliment (men. 
tioned F. 69. N. 1.) is much greater in a cloſe and 
warm Place than in the Mouth. . 
»The great Power of Heat in diſſolving man 
even of the hardeſt Bodies, and all thoſe which we 
eat, is demonſtrated by the digeſting Machine of 
Papin. Eggs alſo are converted into a putrid 
Maſs by 92 or 93 Degrees of Heat, inſomuch 
that the volatiliz'd Humours exhale even thro! the 
Shell ; but this Heat is the ſame with that of the 
Stomach. „ 

+ Tenacious Subſtances ground with Water are 
lowly, in Proceſs of Time, mollified by the Water 
inſinuating itſelf into the Pores of the macerated 
Body; but Maceration is effected in Perfection in 
the Stomach, where there is a large Quantity of 
dijuting Liquor, with a conſtant and gentle Attri- 
tion, by which means the hard Sea Biſket-Bread 
becomes mollified in the Stomach, and affords 
good Chyle. 5 Ty 

This is proved, in oppoſition to ſome of the 
more ſevere Mechaniſians; it is alſo apparent by 
the vinous or acetous Odour which frequent]y al- 
cends in Belchings, thro? the Fauces of Men or ru- 
minating Cattle; to which we may alſo add the 
Tumefaction of the Stomach, which frequently fol. 
lows an Hour or two after a Meal, which ariſes 
from the Air expanded by Heat; for the Air ad- 
mitted and included in the Pores of Bodies, and 
excited by Heat, ſeems to be the general Cauſe of 
Rarefaction in them; nor is it poſſible for our al- 
ceſcent Food to be converted into the volatile and 
alcaleſcent Nature of our Fluids, if they did not 
ſuffer a Change in their ſmaller Particles. Hence 
the adept Chemiſts have ſtiled Fermentation one 
of the operating Hands of Nature, for it is that 

| | Operation 
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Operation only which produces an inflammable 
Spirit from Vegetables ; but this Fermentation in 
the Stomach is ſtopt in its beginning by the large 
Quantity of freſh ſecerned Liquor which 1s conti- 
nually poured into it, and eſpecially by the Ac- 
ceſſion of the Bile, an utter Enemy to all Fermen- 
tation. 

6 From what has been now declared 5. 78. it 
appears that the Efficacy of the Saliva and Succus 
gaſtricus, or Juice of the Stomach, is very conſi- 
derable in changing the Nature of our Aliment to 
that of animal Subſtance, for which it ſeems to be 
principally deſigned; for it is very certain, that 
there is a larger Quantity of thoſe Liquors poured 
into the Stomach than will equal the Aliment itſelf 
which we take; which is alſo apparent from the 
Conſiſtence of the Chyle, reſembling new Cream; 
it is therefore in the Stomach principally that the 


Aliment begins to put on the Nature of animal 
Subſtance. 


5. 79. But this is not ſufficient to explain 
how the more ſolid Food is intimately digeſted 
or diſſolved in the Stomach with little or no 
Maſtication.” 


The ſolid animal and vegetable Food which 
is ſwallowed with little or no Maſtication by la- 
bouring, hungry, and rapacious Men, conſiſts of 

ſuch hard Parts and tough Fibres, that it is incon- 
ceivable how the Saliva and Liquor of the Stomach 
alone ſhould make that Change in them which we 

find in Digeſtion ; for we find that Food, however 
groſs, is at laſt diſſolv'd and attenuated into Chyle; 
and if they are of a ſtrong Conſtitution, they per- 
fectly digeſt the ſame into laudable Juices ; there 

muſt therefore be other Cauſes than the preceding 


L0 


—— — ——— — — 
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they inveſt ſome circular Cavity; whether they are 


appears i to conſiſt of very ſtrong muſcular Fi- 
bres, chiefly in its external or convex Part, 


_ Theſe Fibres inveſt the Cavity of the Stomach 
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to account for ſo remarkable a Change of the Ali. 
ment into Chyle in the human Stomach, 


F. 80. But to diveſtigate the Cauſe of this 
Change of the Aliment in Digeſtion, we ought 
to conſider the uſcular Structure of the Sto- 
mach, and explain the Action that Organ ex- 
erts by ſuch Structure. 


© We call that Part of the human Body muſcu- 
lar which conſiſts of contractile Fibres, inveſted 
with a Power of approximating their Extremities 
to each other, and of drawing the moveable Part, 
into which they are inſerted, towards the leſs mo- 
vable, which is their proper Action, whether thoſe 
Fibres are ſoft and lax, or tendinius 3 whether 
they run longitudinally, according to the Direction 
of the Bone in which they are inſerted, or whether 


pale, without Blood, or ſtain'd red with the Cruor; 
for neither their circular Direction nor pale Colour 
diminiſh their Power, as appears from the Action 
of the Stomach, Inteſtines, and Arteries, 


8. 81, The muſcular Coat of the Stomach 


which beginning at the upper Orifice, paſs in 
a circular or /þ:ral 2 Direction to the Pylorus. 


in a Direction almoſt perpendicular to its 
Length, by which means they contract the 
Sides of the Stomach, and make it narrower ; 
being alſo cover'd with the cellular Subſtance 
of Ruy/ch, which ſupplies the Oil neceſſary to 

| lubricate 
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lubricate and ſoften the muſcular Fibres in 


Action; but the internal or concave Surface of 
the ſame Coat is compoſed in its lower Part of 
oblique Fibres, contracting the bottom of the 
Stomach obliquely towards the back Part of! it, 

and towards its upper Orifice, whereby they 
ſhorten the Length of the Stomach ; whereas 
the ſecond Order of Fibres, in the upper Part, 

are of a greater Strength, and paſs in a parallel 
Direction, according to the Length of the Sto- 
mach from its upper Orifice to the Pylorus, 
behind which they unite and inveit its whole 
Length, as they alſo inveſt the upper Orifice ; 
ſo that when the Stomach is empty, they draw 
its Orifices nearer together 3; but when the Sto- 
mach, being full of Aliment, keeps them di- 
ſtended, fo that they cannot approximate its 
Orifices, they then gently cloſe its upper Ori- 
fice, and very ſtrongly contract the Pyhorus. 


When the Stomach of a healthy Man, ſoon 
after dying a violent Death, is gently diſtended 
with Wind to about the Size it uſually is with 

Food, we may then with a gentle Hand take off 
carefully its external Cat. 

* Theſe Fibres ariſe from the upper Orifice, and 
deſcend to its lower, encompaſſing the Stomach in 
a ſpiral Direction, they contract its Capacity, and 
compreſs the included Aliment 3 tho? they do not 
act altogether, but ſucceſſively, beginning from the 
Oeſopbagus, as Wepfer has obſerv'd in the Stomachs 


of living Dogs, who do not ruminate, but have 


that Organ the ſame as the human Stomach. 
3 Theſe Fibres are twenty times ſtronger than 
the preceding, but they form a Stratum of not 


above 
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above four Fingers Breadth. In the Stomach of ; 
dead Subject they appear ſeparated, relaxed, and 
as if they were divided from each other ; but their 


State is not ſuch in Life. The large and thin Blad. 


der of Urine is ſometimes contracted in the human 
Subject to the Size of a Walnut, and the Stomach 


is frequently no larger than one's Fiſt. They run 


from the left Orifice of the Stomach to the right, 


and encompaſs both with their ſtrong muſcular 


Fibres ; they act all together, contract the Length 
of the Stomach, diminiſh its Capacity, and bring 
its two Mouths to each other. All theſe Fibres 
do not begin to act till the Stomach is moderately 
full, till then they are at reſt ; but the more the 
Stomach 1s diſtended, the more forcibly they are 


__ contracted ; inſomuch that when it is over-fill'd, 
it cannot empty itſelf, but remains diſtended with 
exquiſite Pain, till it occaſions Death, or a Pally 


of the now mentioned Fibres, whoſe principal Ser- 
vice to the Stomach, is to retain the Aliment from 
paſſing out roo ſoon ; and when they have loſt 


their Tone and Action, the Food then quickly 


paſſes thro? the Stomach with little or no Change 
from its Action, cauſing a Lientery. 


FS. 82. This muſcular Coat alſo appears not 
only to be covered with the cellular i Mem- 


| brane of Ruyſch (F. 81.) but alſo with another 


externally, which in the convex Part is very 
full of Veſſels, and in the concave Part furniſhed 
with longitudinal and parallel Fibres, ferving to 
contract or ſhorten the Length of the Stomach. 


This cellular Coat inveſts the whole Body, and 


every Muſcle and Part which moves and rubs 


againſt others, or contains any thing acrimonious ; 
it 


6. 83, in digeſting the Aliment. 20 5 
it is compoſed of an infinite Number of Follicles, 
or little Bladders, which receive and retain the oily 
Part of the Blood from the ultimate Branches of 
che ſmall Arteries, and have ſuch a Communica- 
tion with each other throughout the whole Body, 
that by gradually applying Bandages to the {weld 
Feet and Legs of dropſical Patients, the Humour 
will be drove up to the Head, and inſomuch that 
a Man whoſe whole Body was ſwell'd with an Ana- 
ſarca, upon burning his Foot as he flept by the 
Fire-ſide in the Winter, was cured by the Waters 
running entirely out, as if it had been from a Caſk ; 
and Wind blown into this Membrane in any Part 
of the Body, may be drove thro? it in all the reſt, 
by which means Butchers endeavour to impoſe 
lean for fat Meat upon the Buyer by inflating it. 
Part of this Membrane is called Adipoſa, being one 
of the common Integuments of the Body, next to 
the Skin; but there is another much thinner Part 
of it, which inveſts the ſmaller Muſcles and their 
Membranes, diſtinguiſh'd with the Name of cellu- 
lar Coats by their Inventor Rayſch. This Mem- 
brane has many Uſes in the human Body; it lubri- 
cates the muſcular Fibres with its Oil, prevents 
the Muſcles adhering to their Integuments, abates 
the Attrition of Parts, Sc. inſomuch that when 
this Membrane is deſtroy'd by a Gangrene, it is 
attended with an Immobility of the Muſcles; but 
when theſe Cells are diſtended with too large a 
Quantity of Oil, it produces an oppoſite Diſeaſe, 
and renders the Muſcles unfit for Motion, by clog- 


ging them; of which fat People are too well aſſu- 
red by Experience. 


S. 83. Tho' the forementioned muſcular Fi- 
bres are very contractile, yet they are incapa- 


ble 
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ble i of entirely emptying the Stomach ; when 
they act together they cloſe the two Aperture, 
where the Oęſopbagus and Duodenum are in- 
ſerted ſome way into the Stomach, which are 
alſo naturally contracted of themſelves by theit 
own Structure ; they ſtrongly compreſs the di- 
ſtending Contents of the Stomach, mix and 

grind them together by their periſtaltic Mo- 
tion, and Impulſe from the Motion of the ad- 
jacent Parts; they keep back the more grof 
Parts of the Food in the Stomach, and further 
attenuate the ſame, expelling the more fluid 
Parts into the Cavity before the Pylorus, and e- 
ven thro the Pylorus itſelf into the Duodenum, 
notwithſtanding the Reſiſtance ariſing from the 
perpendicular Aſcent of the Pylorus, its Incur- 
vation, muſcular Contraction, greater internal 
Thickneſs, and the valvular Inſertion of the 
Duodenum into it; and thus the Aliment, re- 


duced to an Aſh-colour'd thick Fluid in the 


Stomach, is preſſed ſlowly, and by a little at a 
time, rather thro the Py/orus into the Ducde- 
num, than by the upper Orifice into the Oc- 
pbagus; becauſe the latter lies much higher, 


and is more firmly cloſed by the Diaphragm. 


© The Contraction of every Muſcle is limited to 
a certain degree, which it cannot exceed. In the 
Stomach this Contraction is limited to about four 
or tive Ounces of Liquor, which the Stomach can- 
not expel out of its Cavity; and in the dead Sub- 
ject, where the Stomach is collapſed, it will admit 
of five Ounces, without appearing to be diſtended ; 
the circular Fibres are no where diſpoſed ſo as to 
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contract the Capacity of the Stomach, that it will 
not receive a Quantity of Aliment without Diſten- 
tion, which Bernoulli has demonſtrated in a Theo- 
rem; it therefore appears that the Stomach begins 
to compreſs the Aliment when it contains more 
than five Ounces, which it cannot do when there 
zs leſs, becauſe there is a Space left capable of re- 
ceiving five Ounces of Water; like as a Cord does 
not begin to contract itſelf, but when it is drawn 
out beyond its natural Length; but when it is re- 
turned to its former Length, it then ceaſes to con- 
tract any more; therefore the Stomach is never en- 
tirely emptied, nor its Sides brought cloſe to each 
other; but if it is contracted beyond the above- 
mentioned Capacicy, it muſt be owing rather to 
the Preſſure of the Diaphragm and Muſcles of the 
Abdomen, than the Contraction of its muſcular 
Coat, If the Stomach be filled with Wind, and 
held to the Fire to give it a greater Expanſion, 
upon wounding the fame, the Air will be expelPd 
by Contraction - of the Stomach, but the whole 
Quantity of Air will not be diſcharged, ſo as to 
leave the Stomach quite empty; the lame may alſo 
be better perform'd if the Stomach is diſtended 
with Water inſtead of Air, which will be forced 
out thro* the Puncture, till the Stomach is con- 
tracted to its natural Capacity: Hence it appears 
that the Action of the Stomach is not wholly to 
be referred to Trituration, as ſome great Men have 
been too eaſily perſuaded. The Stomach of a Dog 
or a Hog has the fame Structure with that of the 
human Body ; therefore thefe Animals have been 
choſe for Experiments, by giving Vomits, by which 
accurate Oblervation has been made of the manner 
wherein the Stomach is contracted by the periſtal- 
tic Motion being increaſed, being ſometimes elon- 
gated, and at other times ſhortened, by its two 
Orifices 
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Orifices approaching each other, but yet never ſo 
much contracted as to be entirely emptied ; there. 
tore a Quantity of Aliment which is leſs than five 
Ounces, ought by this Experiment to be incapable 
of the digeſtive Power of the Stomach. But this 


is contrary to Experience, which aſſures us, that 


many things the moſt agreeable to the Palate, 
may be well digeſted in much leſs Quantities ; for 
if a weak Perſon ſhould take an Ounce of Food 
every Hour, the ſame would be very well digeſt- 


ed, notwithſtanding it ſuffered no Preſſure or Tri. 


turation from the muſcular Structure of that Or. 


gan. However, the Action of the Stomach in this 
reſpect ſeems to be weak when it contains very lit- 


tle Aliment, and ſtrongeſt when it is half full ; but 
when it is too much diſtended, the Aliment ſuffers 
hardly any Action at all from the Stomach ; {6 


that after a moderate Meal the Appetite will quick- 


ly return again at its uſual times; but by immo- 


derate cating the Appetite will be palled for ſeve- 


ral Days, by the Putrifaction of the Aliment, oc- 


caſioned by its too long Stay in the Scomach. 


F. 84. Some Creatures have ſcarce any other 
Power than this contractile Force of the Sto- 
mach to digeſt or grind their macerated Alt- 
ment, but to a much fronger degree i than 
what is exerted in the human Stomach; and 


in ſome of them this Motion may even be 
heard, as well as proved, by an Obſervation of 


its Effects; and the nervous and muſcular Stru- 
ctrue of this Organ in the human Body, com- 
pared with the like Structure of the ſame Organ 


in Brutes, demonſtrates /e ſame 2 in us. 


The 
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The Oftrich, and other graniverous Fowls, 


have been obſerved to grind Glaſs in their Sto— 
machs with ſuch a Force, as to occaſion a grating 


perceptible by the Ear, and to break off the angu- 


lar Parts of the Glaſs without any Prejudice to the 
Bird; for the Oſtrich has no Crop or preparatory 
Stomach; but its true Stomach is armed with very 
ſtrong Muſcles, and it ſwallows Pieces of Iron and 


Stones, that by the Attrition of thoſe hard Bodies. 


together with the Aliment, the Jatter may be more 
expeditiouſly attenuated or divided ; but that it 
ſceds upon Iron, is a falſe Report. 
Several eminent Men have imagined, that there 
was the ſame Attrition in the human Stomach as 
they had before obſerved in Birds ; but they ought 
to have conſider'd, that the Structure of that Or- 
gan in the human Body is very different, and there- 
ſore cannot be expected to perform the ſame A- 
ction; the muſcular Fibres in the human Stomach 
are very few and weak, and its villous Coat very 
thin; whereas that of Birds is fleſhy, and compo- 
{cd of very ſtrong Muſcles, and its rough Lining 
that grinds their Food 1s tough and cartilaginous. 


\. 85. From hence we may underſtand the 
feaſon, why when but little Aliment is taken, 
t is quzckly diſcharged * out of the Stomach ; 
and why when the Stomach is over-fill'd, it 
neither digeſts nor diſcharges its Contents as 
uſnal, but after retaining the ſame ſome time, 
t is vomited up crude 2; and why when Li- 
(ors 3 are ſuddenly drank in large Quantities, 
lay ſtay a long time in the Stomach. 


_* Becauſe the Rank of parallel Fibres, which are 
elach'd from one Orifice of the Stomach to the 
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ther, are then flaccid; Jet thoſe Fibres will again 
act, when the Stomach is diſtended beyond the Ca. 
pacity of five Ounces of Liquor; but even after 
that, the Aliment is eaſily preſſed out of the Sto. 
mach, not by its own muſcular Contraction, which 
then ceaſes, but by the Preſſure of the adjacent 
Muſcles and incumbent Diaphragm; which laſt 
deſcending at every Inſpiration, forces out the 
Contents of the Stomach. 

A young Glutton comes home from feaſting 
with his Stomach cramm'd full of Varieties, which 
being retained therein for about 8 or 10 Hour, 
will cauſe a great Digeſtion of the ſame, not only 
by its large Quantity, but alſo much more by Fer 
mentation and Rarefaction; but no Part of it e. 
ſcapes out of the Stomach, whoſe Orifices are then 
contracted, and its circular Fibres render'd parz- 
lytic; till at length, cauſing great Reaching and 
UDneaſineſs, the Fibres between the Orifices of th: 

Stomach being relax*d, and its Mouths opened, 
the Aliment, which was before retained with ſo 
much Uneaſineſs, is expelled both upward and 
downward, but more above than below, becauk 
all the Fibres of the upper Orifice being relaxed, 
the Flatus generated by the Food, is uſually found 
to diſcharge itſelf that way. Thus the Conlul 
Antonius vomiting up his Crapula of the Day be— 
fore, daubed his Alderman's Gown, and filled tie 
whole Sefſion-houſe with the ſtinking Smell of the 
Wine and his gorged Varieties. But the longitu- 
dinal Fibres of the Stomach uſually hold contrafted 
much longer, as they lie cloſer together, and en. 
ert a greater Force; the Orifices of the Stomach 
are eſpecially contracted ſtrongly ; for the Ogo. 
245 paſſing through the Diaphragm, is in that Part 
- turniſhed with ſtrong muſcular Fibres, whereby it 


is conſtringed; but the muſcular Part of ny Dud- 
enum 
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genum is not continuous with the muſcular Coat of 
the Stomach, but inſerts its muſcular Tube a little 
way within that of the Stomach, ſo that it may be 
cloſed by a Contraction of the Fibres of the Sto- 
mach; whence it happens in unactive People, that 
the tranſverſe Fibres being relaxed, the longitudi- 
nal Fibres interpoſed between the two Orifices of 
the Stomach, perſiſt in their Contraction, and re- 
tain the Aliment in the Stomach with a conſidera- 
ble Force, till having arrived to its greateſt Di- 
ſtenſion, and the Nerves and Arteries being by 
that means compreſſed, thoſe Fibres which are ſup- 
plied by them, muſt neceſſarily ceaſe to act; but 
the Aliment thus retained will remain crude or in- 
digeſted, becauſe the Mouth of the Oeſophagus be- 
ing cloſed, will not admit the Saliva; alto the Sto- 
mach itſelf being greatly diſtended, and its Veſſels 
by that means compreſſed, will not ſeparate the 
duccus gaſtricus as uſual, nor ſuffer its wonted At- 
trition 3 it therefore follows, that the Aliment thus 
left to itſelf, will be fermented and variouſly chan- 
ged, according to its different Nature, into a pu- 
nd Maſs; whence it happens, that what is vo- 
mited by drunken People, is uſually very acrimo- 
nous; and Wine itſelf, which is of an aceſſent 
Nature, is quickly converted into a moſt ſharp 
Vinegar, ET 
3 Great Drinkers, if they indulge themſelves 
vith large Draughts at very ſmall Intervals, are 
oon made fick and drunk thereby; but if they 
ſay ſome time between each, and do not drink 
more Liquor till the preceding has been heated by 
le Stomach, they will then bear much more Wire 
vithout Injury; and if they vomit, it will be more 
lily ; becauſe the Coldneſs of the Liquors con- 
nacts the Stomach, ſo as to make it expel what 
was in it before, and retain what came into it laſt ; 
P 2 | therefore 
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therefore they who drink large Quantities of cold 
mineral Waters at a time, are frequently troubled 
with Pains at their Stomach, from the Waters not 
finding a Paſſage either by Urine or Stool; and 
even Polypuſſes have been ſeen formed in the Ar. 
teries of the Stomach, from a too plentiful and (ud. 
den drinking of cold Liquors z in which Caſe the 
molt ſpeedy Remedy is to excite a Vomit, by tick. 
ling the Fauces and Pharynx with an oiled Feather; 
whereas if they were to drink their Waters by ſmall 
and repeated Draughts, they would not only purge 
well, but run thro? the Body as thro? an open Tube, 


and eaſily produce their deſired Effects. 


F. 86. The Cauſes already explained may 
indeed ſeem 2/ufficient i thus to digeſt and 
change the Food in the Stomach ; but this 
Difficulty will be removed, if we conſider, 
1. The conſtant attenuating Heat 2 of the 
circumjacent Parts, the Heart, Liver, Spleen, 
Aorta, Meſentery, Arteries and Veins, by 
which the Stomach is expoſed on every ſide 
to the ſtrongeſt Heat in the whole Body. 2. 
The innumerable Vibrations 3 of the Arteries 
near the Heart, and which are ſpent upon the 
Stomach, Diaphragm, Omentum, Meſentei), 
Spleen, Liver, Pancreas, and the Peritonæul. 
z. The violent Pulſations or Strokes of the 
ſubjacent Aorta 4. 4. The great Force of tit 
nervous 5 and glandular Juices, ſcarce mor 
plentiful in any Part. 5. The continual rect 
procal and ſtrong Compreſſion from almok 
the whole Periteneum agitating and preſſing 
upon the Stomach, (I.) by means of the Die- 
| | | phragm, 
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phragm, which is a large Muſcle ariſing on 
the lower part of the Right-fide from the three 
rſt Vertebræ of the Loins, and on the Left- 
fide tendonous, from the laſt and laſt but one 


of the Vertebræ of the Thorax tendonous, a- 
bove which it ariſes fleſhy, with its Fibres paſ- 
fing directly upward, and expanding again ten- 
donous; ſo that on the upper part it ariſes thin 


and membranous, and afterwards fleſhy, from 


the whole Margin of the cartilaginous Ends of 
the lower Ribs, and lower Part of the Ster- 


zum, detaching its Fibres towards the Center, 


where they become tendonous with the prece- 
ding; fo that this Muſcle acting from a con- 
vex Poſition in the Thorax, to a plain one in 


the Abdomen, compreſſes all the Viſcera b of 


the latter, and particularly the Stomach. (2.) 


By the ten Muſcles of the Abdomen? ſtrongly 


compreſſing all the Contents of that Cavity, 


by their united and reciprocal Contractions, 
and exerting a conſiderable Force upon the 


Stomach, as we are informed by Experience 


and Obſervation; for, 1. the external oblique 


Muſcles ariſing tendonous and fleſhy from the 
lower Margin of the twelve lower Ribs, and 
aſcending obliquely forward, are inſerted by a 
tendonous Expanſion into the whole Linea 
alba, over the right internal oblique and tranſ- 
verſe Muſcles, alſo into the anterior and upper 
Edge of the Os Pubis and Ilium. 2. The ob- 
lique internal Muſcles, which ariſe fleſhy from 
the circular Margin of the Os Ilium and Liga- 
ment of the Os Pubis, conſiſting of Fibres 

3 aſcending 
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214 Aclion of the Stomach F. 86, 
aſcending obliquely forward, horizontally, and 
downward, and becoming tendonous, are in- 
ſerted into the Linea alba, and the Cartilages of 
the five lower Ribs. 3. The pyramidal Mu. 
cles, which ariſe fleſhy from the upper and an- 
terior Part of the Os Pubis, and are inſerted 


tendonous into the Linea alba and Navel. 4. 


The tranſve uſcles of the Abdomen, ariſing 


fleſhy from a tendonous Expanſion, fixed be. 


tween the tranſverſe Proceſſes of the Yertebre 


of the Loins, Spine of the Os Jlium, Ligament 


of the Os Pubis, and the cartilaginous Ends of 


the Ribs below the Srernum, and are inſerted 


by a broad Tendon into the whole Linea alba, 
under the right Muſcles of the Abdomen. x, 


And laſily, the Recti-Muſcles, which ariſing 


| fleſhy from the enſiform Cartilage, and the 
Cartilages of the two lower true, and two up- 
per baſtard Ribs, are afterwards divided into five 
muſcular Portions by as many tendonous In- 
nervations, being at laſt inſerted into the upper 
and fore Part of the Os Pubis, 


! Becauſe a ſmall Quantity of Food is quickly 
and perfectly digeſted, and paſſes out of the Sto- 
mach into the Inteſtines without the Aſſiſtance of 
the muſcular Fibres e 

Galen compares the Stomach to a Pot, under 
which is placed the Fire of the Liver; and indeed 
if there is no Fire under it, there is a very great 
Heat con tantly adminiſter'd to it by the adjacent 
Parts; for the Stomach is encompaſſed above b) 


the Heart, ſeparated from it only by the inconſi- 


derable Thickneſs of the Diaphragm ; the Omentun, 
and Meſentery, keep it warm below; behind it the 
Ne Aatto 
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Aorta diſtributes its large Stream of warm Blood; 
the thin and warm Exhalation of the Abdomen com- 
municates to it the gentle Heat of a vaporous Bath, 
and then no Heat reſolves Subſtances more power- 
fully than that of the human Body; too ſtrong a 
Heat often compacts Things together, but the Heat 
of the Atmoſphere, which is Jeſs than that of the 
human Body, reſolves Fleſh itſelf into a liquid 
Maſs within the Space of three Days. And under 
the Equator, where the Sun is directed perpendicu- 
arly to the Earth, Mult is converted into Wine 
by a Fermentation within the Space of twenty-four 
Hours, The Baker's Dough is render'd agreeable 
to the Palate by no other Artifice, than by fer- 
menting it ſome time at the Mouth of the Oven 
before baking. Eggs, which are turned hard in 
a ſtrong Heat, are in a ſhort time converted into 
a very thin Fluid by the Heat of the human Bo- 
dy; whence it appears that the Effect of Heat in 
digeſting the Aliment 1s very conſiderable, tho? 
Digeſtion is not wholly performed thereby, as was 
imagined by the Ancients : 
3 The Vibrations of the Arteries, which are di- 
tributed ſo plentifully, and ſufficiently large about 
the Stomach, being agitatedalternately by Dilatation 
in their Diaſtole, and Contraction of their Syſtole ; 
when they are contracted, they preſs againſt the 
Sides of the Stomach, and ſhake the contiguous 
Aliment. This Vibration of the Arteries is com- 
municated to every Part of the Stomach, encom- 
paſſed by the other Viſcera, which are full of the 
like Veſſels. The Vibrations of theſe numberleſs 
Arteries are communicated to the Stomach three 
thouſand and ſix hundred times in an Hour, for ſo 
often are they dilated and contracted in that Time. 
But we find the alternate and repeated Action of 
Water will make Excavations in Stone; and in 
„ß like 
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like manner the Vibrations of the innumerable 
ſmall Arteries may perform the fame Effect, ag if 
contracted into one ſtronger and ſhorter Impult., 
A Drop of Water falling from an Height upon a 
Marble, will by being repeated 1000 times, ftrike 


off a Piece of the Stone equal to what a like Body 


a thouſand times greatcr would ſtrike off by one 
Fall from the ſame Height. In the fame manner 
the Vibration of the ſmall Arterics repeated three 
thouſand times, will exert the ſame Force upon 
the Stomach, as would have been exerted by a 
greater Impulſe in a ſhorter time, eſpecially as we 
find that ſo ſmall Arteries as thoſe of the Dura 
Maler, make their ftrong Impreſſions upon the 
hard Bones of the Cranium; in Proportion to 
which, the Arteries of the Stomach, which are ſo 
much larger, muſt exert a very great Power upon 
the Sides of the Stomach, whih is ſo much ſofter, 


Nor ought it to be objected, that the Arteries 


make their Impreſſions upon the Bones of the Cr4- 
nium in the tender infantine State, for the Arteries 
were then ſofter than the Cranium, and their Im- 
preſſions grow ſtronger as the Animal becomes 
more adult; but the weaker any Perſon is, the 
more frequent is his Pulſe, inſomuch that the Artery 
ſometimes beats ſix thouſand times in an Hour ; and 


fo the Vibration of the Arteries upon the Stomach E 


ſtronger in Health, but more frequent in Diſeaſes; 
nor do I think their Action can ever be ſo weak, 
as not to equal the Contraction of its muſcular 
Coat. „„ : 

Ihe Aorta, which conveys the ardent and vital 
Stream, reſiſted behind by the Vertebre of the 
Back, violently agitates the Stomach, which lies 
before it; and if the Muſcles of the Abdomen prels 
the Stomach backward, as they generally do, its 


in a manner ſqueez'd between two ſtrong Preſſes; 


but 
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but the great Force of the Horta may be judg'd of 


from its having a Power more than equal to the 


Reſiſtance of all the other Arteries put together; 
and even the Artery in the Ham, which is none 
of the largeſt, will elevate not only the whole Leg, 
but alſo an additional Weight; we may alſo judge 
of it by the Force with which one's Finger is com- 
preſſed when inferred into the Horta of a living Dog. 

5 Concerning the Nature of the-nervous Juice, 
and Termination of the Nerves, we ſhall ſpeak 


more largely hereafter ; where it will appear, that 


none of them are cloſed, but pervaded by the ner- 
vous Juice, which is extremely ſubtil and move- 
able, fo as to exceed the diſſolving Power of any 
other Fluid in the Body; but if one may gueſs at 
the Action of this Fluid in the Stomach by its 


Nature and Affuſion, by the vaſt Number of its 


Nerves, it will appear to be very conſiderable, be- 
cauſe the nervous Papillæ of the Stomach are ver 


plentifully ſupplied with their Branches; therefore 


the diſſolving Power of this Juice 1 in the Stomach 
is very great. 


6 The Stomach is ſituated in the Abdomen, which 
is a kind of a Machine, fixed behind, but moveable 


in its upper and anterior Part, ſo that by the Dia- 
Pram, abdominal Muſcles and Aorta, the Sto- 
mach 1s perpetually agitated upward and down- 


ward, backward and forward, the more ſtrongly 


as it is more full, The Cavity of the Abdo- 
nen has not any Part empty, nor is the Stomach 
ſulpended among its Viſcera as in a Fluid; but 
being mov'd in a Place that is already full, it prel- 


ſes againſt the adjacent Parts, and that Preſſure is 


alſo returned again upon the Stomach; it deſcends 
with the Diapbragm, and is again preſſed upwards 
with that Muſcle, by which means the Food ſuf- 
ers a Diviſion, like that of boiled Peas in a Blad- 

der, 
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der, compreſſed alternately with a conſfiderah|s 
Force by the Hands of a Man. The Diaphragy 
in Expiration aſcends to the Line at the bottom 
of each Breaſt, which is obſerved by few, nor i; 
it drawn in that Poſition in anatomical Figures, 
but when it is flattened towards the Abdomen, it 
preſſes the Stomach downward and forward; and 
as the Muſcles of the Abdomen re- act in Expira. 
tion, it will be again by them preſſed upward and 
backward; thus by the continued Action of thee 
two Powers, the Diaphragm and Mulcles of the 
Abdomen, the Viſcera contained in that Cavity are 
perpetually agitated upward and downward; the 
Conſequence of which will be, an Attrition in the 
Stomach, and a Diviſion of the Aliment into mi. 
nute Parts; and this Force is the ſtronger upon 
the Stomach, as it reſiſts by a greater Diſtenſion; 
but the Force of the Diaphragm in this reſpect 
may be judged of by Inſpection, as when the ab. 

dominal Muſcles of a living Dog are divided, and 
the Viſcera of the Abdomen are forcibly preſſed 
down by it, and endeavour to come out of the 
Wound; but when the Peritonæum itſelf is divi- 
ded, the Inteſtines are then protruded with a con- 
ſiderable Murmuring and Inpetus; and if the Fin. 


ger is inſerted at the Wound, it will be preſſed 


with a conſiderable Force; all which Preſſure is 
owing to the Diaphragm, by whoſe Action in vo- 
miting the Contents of the Stomach are expelled 


with great Violence upwards; but downward, if it 


is to be diſcharged per Anum. 3 

The Muſcles of the Abdomen are fo diſpoſed, 
that there is always ſome fleſhy Part of them ſub- 
jected under the tendonous, by which means the 
whole Capacity of the Abdomen is equally contract. 
ed; the fleſhy Part of the oblique deſcending Mul- 


cle lies almoſt entirely above, but becomes tendon- 
; | = Op 
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ous below; and then the oblique aſcending Muſcle 
ariſes fleſhy below, and tendinous above, and fo 
fils up the Inequality which would have been oc- 
caſioned by the preceding Muſcle alone; but then 
in the middle of theſe Muſcles backward there is 
à Deficiency, which is again ſupplied by the fleſhy 
Belly of the tranſverſe ; but then all theſe are con- 
verted into a thin Tendon in their anterior Parts, 
which is therefore ſupplied, ſo as to be equal, by 
the fleſhy Recti- muſcles; which if inſerted broad at 


the bottom, have no Addition, as Riolan obſerves ; 
but if they are inſerted narrow, they are uſually 


ſupplied with the pyramidal Muſcles. 


6. 87. If we therefore conſider the united 


Force of theſe ſeveral concurring Cauſes (F. 76, 


to 87.) acting together upon the mix'd Ali- 


ment (FJ. 49, to 57.) which is then become ſuf- 


ficiently /of? * and ſoluble, being compoſed of 
vegetable and animal Juices, cloſely confined 


and mixed together by gentle Cauſes, and of 
their own Nature apt to ferment, putrify, and 


turn rancid in a warm and cloſe 2 Place, we 
may evidently perceive that the Alterations the 
Aliment undergoes in the Stomach, muſt be 


ſuch as follow. 


(1.) That the finer Part of the Aliment is mixed, 
ground or diflſolved *, and attenuated by the Juices 
in the Stomach, puts on the Form of a! grey-co- 
lour'd Pulp, which paſſes out of the Stomach, where 
there is the leaſt Reſiſtance *. | 

(2.) That the groſſer and more tough Parts of 
the Aliment are retained in the Stomach, after the 


more fluid have been diſcharged ; and by continu- 


ing to fuffer the fame Cauſes, they are at length 
digeſted, 
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digeſted, prepared and diſcharged, like the for. 
mer. 

(3.) That the Fibres 7, Membranes, Tendong, 
Cartilages, and Bones * of Animals, with the Skins, 
Threads, and more ſolid Parts of Vegetables, are 
diſcharged out of the Stomach in their natural 
Form, after the Tincture and Juicy dog 
been extracted. 

(4.) That by a Diſſolution“ of animal and vege. 
table Food in this manner, is form'd a Liquor a 
proaching the Nature of our animal Juices “, fitted 
to ſupply their Waſte, and ſupport the whole Body, 

(5.) How People are ſuddenly refreſhed “ and 
ſtrengthened, after they have been reduced to x 
languid State by long faſting, by the ſubtle and more 
fluid Part of the Aliment being inſtantly received by 
the Vaſa inhalentia, or ſmall reductory Veins which 
open into the Mouth, Oeſopbagus, and Stomach, 
and diſcharge themſelves into the lymphatic Veins, 
from whence it paſſes immediately into the ſangui- 
ferous Veins, and is afterwards diſtributed by the 
Arteries thro? all Parts of the Body, and ſuddenly 
refreſhes or recruits the whole Animal, 


— 
— 


— — — — — — > 


* If the Food is not well divided by the Teeth, 
and diluted by the Saliva, it paſſes thro? the Body 
whole and indigeſted. If the ſtrongeſt Man in the 
World ſhould ſwallow dry Currants whole, he 
could not digeſt them, but they would be diſchar- 
ged intire in his Fæces but little altered; and 
even ſo ſtrong an Animal as the Horſe, does not 
ſo perfectly digeſt his Oats, but that frequently 
ſome of them will retain their vegetative Power, 
ſo as to grow. 

While the upper Orifice of the Stomach is clo- 
ſed, by the Contraction of the muſcular Fibres in 
its upper Part, below its opening into the Pylorus 
is ſtopt by a diſtinct Valve, Since 
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3 Since Glaſs itſelf is ground ſmooth by the Attri- 
tion of the Coats of the Stomach, the Effect of that 
Attrition will be much greater upon Animal Food. 
Pyerus found that Iron was not corroded in the Sto- 
mach of an Ox; and Borel: made the ſame Experi- 
ments. The Diſſolution of the Aliments is allo in 
part promoted, whillt they are inſenſibly attenuated 
by the Interpoſition of a diluting Fluid, in which the 
nouriſhing Particles or ſolid Elements are ſuſpended. 

+ The Food after a long Maſtication looks white, 
and reflects the Rays of Light unalter'd; even if 
a Perſon ſhould eat red Beet and brown Bread, the 
Chymus of it made in the Stomach is always of 
an Aſh-colour, occaſion'd by the Levigation and 
ſmooth Surface of the Parts; by which means the 
maſticated Aliment is ground finer in the Sto- 
mach, and reduced to a more uniform Mixture; 
but the Chyle is never vomited out of the Sto- 
mach, nor found in it of a perfect white Colour. 

The more the Stomach is diſtended, the more 
it is compreſſed by the Action of the Diaphragm, 
and the Contraction of the muſcular Fibres of the 
Stomach itſelf, if they were not over diſtended; 
but the compreſs'd Aliment endeavouring to eſcape, 
will paſs out where there is the leaſt Reſiſtance, 
not at the Oeſophagus, becauſe that is ſtrictly cloſed 
and contracted by the Diaphrazm, with the Reſiſt. 
ance of the Weight of the Aliment itſelf ; the Ali 

ment will therefore paſs out of the Stomach thro? 
the Pylorus, which is relaxed to receive the Ali- 
ment, and eaſily tranſmits it thro? its large Aper- 
ture, which is yet not ſo open as to admit the more 
groſs and ſolid Parts, but only the more fluid, 
which are of the Conſiſtence of Cream, preſſed 
out by the Force of the Diaphragm and Contraction 
of the Stomach, which overcome the Reſiſtance of 
the Pylorus; from whence they pals thro' a nar- 
row 
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row Aperture to the Duodenum, where the groſſer 
Parts are more intimately diſſolved. 

When the Stomach is full it cannot diſcharge 
any of the groſſer Part of the Food; therefore ſuch 
Parts as cannot paſs thro' the narrow Pylorus, are 
retained 1n the Stomach, and drained of their Juices, 
tending towards the Duodenum; till being at laſt 
ſufficiently attenuated, they alſo are preſſed through 
the relaxed Orifice of the Pylorus by the Contra- 
ction of the Stomach and Diaphragm. Dr. Walli 
has demonſtrated by Experiments, that the Ali. 
ment which is firſt taken into the Stomach, is alſo 
firſt expell'd out of it into the Inteſtines; but the 
Time required by the Stomach to make ſuch a 
Diſcharge cannot be accurately determined. 

- 7 The ſtrongeſt Man does not entirely diſſolve 
the more ſolid Parts of the Aliment, nor change 
them into Chyle ; for to diſſolve the ſolid Fibres 


of Beef into thoſe primary ſmall Particles of which 


the Fibres were originally formed, would require 
the Action of a greater Power than that by which 


thoſe Particles were formed into Fibres ; but it is 


evident ſuch a Power 1s not preſent in the human 
Body, nor, is any other Part of the Aliment digeſt- 
ed beſides the Juices, which are drained out of the 
divided Veſſels and hollow Fibres of the Parts of 
Animals and Vegetables, which Juices are aſter— 
wards chang'd to the Nature of the animal Fluids; 


but ſuch Juices make up much the greater Part 


of all Fleſh-meats, equalling ſeven Parts out of 
eight of the whole Subſtance. _ 

5 It has been the Opinion of many, that even 
the Bones of Animals were diſſolved and ground 
in the Stomachs of ſome Creatures, as Helmont was 


formerly of opinion, and as I myſelf once imagi- 


ned; but to be ſatisfied in this Reſpect I made ſe- 
veral Experiments, by which it appeared that the 


more 
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more tough Parts of the Aliment are not diſſolved 
in the Stomachs of Animals, I gave the Guts of 


an Animal to be ſwallow'd by A hungy Dog, who. 


devoured them inſtantly with hardly ever touching 
them by his Teeth z they were diſcharged not in 
the leaſt digeſted, but entire by him, - trailing after 
him out of the Rectum in a miſerable manner. To 
another hungry Dog was given butter'd Bones, 
which were diſcharged unaltered in his Faces. 
The furfuracious Part of Bread 1s alſo diſcharged 
entire, no Part of it being digeſted but what is diſ- 
ſolvable in Water; and the ſolid Fibres of the 
Fleſh of Animals are return'd whole, only drain'd 
of their Juices. Ligaments which were given to a 
Dog, were diſcharged without Alteration, after 


ſtaying three Days in him; and in that kind of the 


Dog's Feces which is called Album gracum, Frag- 
ments of Bones were diſcernible to the naked Eye 
not much altered, the whole Subſtance being no 
more than the ſmall Particles of Bones which were 
broke aſunder by the Teeth of the Dog, and ex- 
hauſted of their ſucculent Parts. 
The Horſe, who is an Animal not much 
ſtronger than a Man, living upon Graſs and Hay, 
diſcharges the entire Leaves of Graſs and Stalks 
of Hay, viſible to the naked Eye, after they have 
been macerated in the Stomach, drained in his In- 
teſtines, and turned to dry Balls of Dung. The 


Ox, who ſwallows the Graſs greedily in little Balls, 


never diſſolves it in his firſt Stomach, but is oblig'd 
to ruminate the ſame and grind it again by the 
Teeth, which being attenuated and macerated by 
the Saliva, afterwards ſwallowed, and the Maſtica- 
non again repeated, yet the entire Stalks and Fi- 


bres of the Graſs and Hay are no leſs diſcernible 


in their Feces; in human Feces the ſolid Fibres of 
Fleſh are alſo diſcernible ; and the fame alſo holds 
| true 
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true of the ſolid Parts of Vegetables, the Skins of 


Peas, Beans, Cherries, Currants, Grapes, &c, fr 
all thoſe are diſcharged, ſwelled indeed, and mol. 
lified, but not attenuated and diſſolved. 

An eminent Phyſician has ſtarted the Queſtion, 
why the human Stomach is not wore away itſelf in 
the Diſſolution which it makes of the Stomachs 
and Inteſtines of thoſe Animals upon which we 
feed; but the Anſwer is not fo difficult as that 
Gentleman imagined ; for the human Stomach is 
impaired by the ſame Heat, and the ſame Trity- 
ration which is ſuffered by the Aliment, but then 
it is perpetually renewed, which the Parts of the 
Aliment are not. Such Parts of the Aliment as 
are incapable of being diſſolved by the Air and the 


the Teeth, Saliva, Mixture of the Air and the 


Juice, Heat, and Attrition of the Stomach, ſtay in 
that Viſcus till they are drained of their moſt fluid 
and moveable Particles; and then the Stomach 1; 


relaxed, and the Pylorus is more inclined down- 


wards ; ſo that by the Preſſure of the Diaphragn 
they are at laſt alſo expelled thro? the relaxed P- 
lorus, except they ſhould be vomited up with a ſti. 
mulating acid or putrid Vavour. | 
lt is a ſurpriſing and almoſt incredible Change 
in the Nature of Things, that the very ſame Chyle 


ſhould be made as well from the different vegetable 


as animal Food; but if we conſider the Matter a 
little more attentively, we ſhall find all Animals 


reducible to two Kinds. (1.) Thoſe which live up- 


on Animals. And, (2.) Thoſe which live upon 
Vegetables. In the latter Claſs of Animals, which 
are moſt frequently in uſe for Food amongſt us, 
their animal Juices are the Juice of Graſs, and 0- 
ther Vegetables, prepared by the Efficacy of the 
Stomach, Inteſtines, and Liquors flowing into them: 
But in the carniverous Claſs of Animals, their Fluids 

are 
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are vegetable Juices firſt converted into animal 
Fluids by grameniverous Animals ; and now again 
tranſmuted into another more exalted kind of ani- 
mal Juices. All our Nouriſhment is therefore ve- 
getable Juices prepared by the Action of one or 
more Stomachs, according as they are drawn either 
immediately from the Vegetables themſelves, or 
from the broken Fibres and Veſſels of Animals: 
So that the Fluids of thoſe Animals which feed up- 
on Vegetables approach nearer to the Nature of ve- 
getable Juices z whereas in carnivorous Animals they 
are more exalted and attenuated, as thoſe vegetables 
Juices undergoing the Action of the natural and vi- 
tal Organs of two Animals, are alſo more inclined 
to be alcaline 3 and therefore the Milk of Bitches 
and She-Lyons does not eaſily turn fowr, In the 
ſame manner our Fluids are form'd out of the Juices 
of the Parts of Animals upon which we feed, and 
are again digeſted, and more exalted by the Action 
of our Viſcera; if we therefore conſider, that every 
thing which we eat is really vegetable Subſtance, 
either at firſt or ſecond hand, as having undergone 
the Action of one or more Stomachs, it will be no 
ſuch difficult Matter to conceive that the ſame Blood 
ſhould be made out of the ſeveral Kinds of Food. 
The firſt Father of Phyſic, Hippocrates, has 
told us formerly, that all the Parts of the human 
Body are perſpirable; or which is the ſame, are 
every where furniſhed with exhaling Arteries and 
abſorbing Veins. An infinite Number of ſmall Ar- 
teries diſperſed thro? the whole Skin, exhale an in- 
vithle Vapour, by which we are encompaſs'd as 
with a Cloud, and which is carried off from us by 
the Air; if this be condenſed againſt the Side of a 
Looking-glaſs, it turns into watery Drops; this 
Vapour is never perceived in hot Weather, nor un- 
cer the Tropicks; but in a cold Air it is condenſed 
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ſelf of the human Body will abſorb the Water re. 


into viſible Clouds, ſo that we breathe out a ſenſi. 
ble Vapour as well from all Parts of the Body 2; 
the Mouth: This Tranſpiration is very much di 
miniſhed by a denſe Cuticle, and the repelling Force 
of a cold Air ; upon which account 1t 1s probable 
that this Vapour exhales in much larger Quantities 
in the internal Cavities of the Body, "which are all 
kept moiſt with theſe Vapours ; but if we are thy; 
aſſurcd that there are exhaling Veſſels which dif. 
charge theſe Vapours, we are not much leſs certain 
that there mult alſo be Jaſſa inhalentia to draw in 
/ Effluvia at the fame Parts; which is confirmed by 
Experiments. Bellini having filled an inverted Sto. 
mach with Water, found it was abſorbed, fo asto 
diſtend the Veins of the Stomach, and the Skin it- 


tained in a Veſicle formed by a Separation of the 
Cuticle in a Bliſter. The Particles of Mercury and 
Canibarides are alſo abſorb'd upon their Applicz 
tion to the Skin of the human Body, and diſtribute 
their Action thro? every internal Part: And tht 
Experiment of Ruyſch is {till a ſtronger Argument, 
by which the Injection being forced thro? the Valve 
of the Veins, paſles thro? the ſmall Veins into tie 
Cavity of the Stomach in as large or a greater Qua 
tity than what paſſes by the Arteries. I had alioan 
Opportunity of obſerving the ſame in the Hand 
a Child, where the Injection tranſuded thro! tix 
innumerable ſmall Pores of the Veins like Dev. 
To theſe abſorbing Veſſels, is owing that Retreſh 
ment which is ſo ſuddenly perceived in the Maſt 
cation of our Food; which ſeems to favour tie 
Aſſertion of Paracelfus, that the ancient Sopbi, 0t 
wiſe Men, lived only by chewing their Food, with 
out ſwallowing any Part of it. A-kin to this is 
common Story of Democritus, who at a Hundred 


and five Years of Age, is laid to have been Kept 
alive 
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alive the Space of three Days by the Vapour or 
Scent of new Bread, that he might not die within 
the Time of the Feaſt of Cer es, and diſturbt heir 
Ceremony. However, we have no room to doubt 
that there are very ſmall abſorbing Veins, which 
convey the moſt ſubtle and vapoury Parts of the 
Aliment into the lymphatick Veins, from whence 
they are tranſmitted to the ſanguiferous Veins,thence 
to the Heart and Arteries, and by them in a little 
time to the Brain itſelf; upon which follows a ſud- 
den Recreation of the whole Body. 


g 88. From hence we may judge, whether 
Heat i is the only Author of Digeition in the 
Stomach? Whether there is a vital Acrimony 
or Spirit 2 which inſpires a native Action to 
the Stomach ? Whether Digeſtion will be 1 
perfect without, or promoted by an acid 3? 
Why a viſcid, ſaline, acid or bitter Humour 4 
is often belched up by a healthy Man, upon 
ſtooping when his Stomach is empty in a 
Morning? And from whence they procecd? 
Whether there are more Cauſes than one, and 
what, to excite Hungers? Why the Stomach 
is frequently #um:fied 6 in digeſting the Ali- 
ment? And why at times there is occaſion'd a 
Difficulty of Breathing, Eliane of the Face, 
and Lazineſs of the Body? Why the Omen- 
!um7 is connected to that Part of the Stomach, 
which, upon its Diſtention, is elevated and 
applied to the Peritonæum? Of what Service 
is the large Quantity of Fat which adheres to 
the umbilical Vein, incumbent upon the Sto- 
mach? And how will the manifold Action of 
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the Stomach is intelligible, by conſidering how 


far it is concern'd as a Veſſel to receive and re. 
| e 


tain the Food, afterwards by mixing the ſeve- 
ral Fluids which paſs into the Stomach, and, 
by acting upon the Air, and then, as it per- 
forms the Office of a hollow Muſcle, and a 


Veſſel in Balueo; and Jaſlly, as it communi. 


cates and receives the Concuſſions or Agitati- 
ons of the adjacent Parts. 


The generality of Phyſicians after Galen, have 


attributed the Digeſtion of the Aliment in the Sto. 


mach only to Heat, comparing that Organ to a Pot, 
heated (inſtead of a Fire) by the Heat of the Heart, 
Liver, and Spleen 3; but thoſe Notions have been 


well refuted long ago by Helmons, eſpecially by his 


firſt Argument, that the Blood of the moſt vora- 
cious Fiſh is very little warmer than the Water it- 
ſelf, in which they live: But Fiſh digeſt their Food 


in a different manner from Men, for their Aliment 


ſtays a long time in their Stomach, and diffolves 
very ſlowly ; they have alſo a very large Quantity 
of Bile; and in general, the more Fiſh breathe, the 
leſs Bile they have ; beſides, ſmall Fiſh devour'd by 


other voracious ones, are the more readily digeſted, 


as they naturally putrify and diſſolve into a Au- 


cus; nor was the Food ever obſerv'd to be digeſted 


into Chyle barely by Heat, becauſe that is very 
ſtrong in Fevers, in which the lighteſt Aliment is 
ſcarce digeſtible z not to mention many other Argu- 
ments which might be drawn from the Nature of 


the Thing itſelf. 


2 This is a falſe Notion of Helmont, which was 
receiv'd by Sylvius, and the generality of the Che- 
mico-Carteſian Sex ; to wit, that the Digeſtion of 
the Aliment is performed by the Power of an acid 


Ferment; 
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Ferment; which Acid is of a very different Nature 
from any chemical or vegetable Acid, being pecu- 
liar to the human Body only: And that by the A- 
ion of this Ferment the Food is turned to Chyle, 
and receives the vital Impreſſion from the Soul, 
which was imagined to reſide in the Stomach ; alſo 
that this Acid was convey'd from the Spleen to the 
Stomach by the Vas breve. Thus, for Example, 
fay they, Gold is not diſſolved by any acid Spirit, 
but the Spirit of common Salt only; which how- 
ever will not diſſolve Silver, &c. But the Argu- 
ments to confute this Notion are almoſt infinite, the 
Vaſa brevia are Veins which convey Blood from the 
Stomach to the Splenic Vein, but return nothin 
from the Spleen to the Stomach ; beſides, the Blood 
is far from poſſeſſing any Acid, its Salts are of the 
neutral or ammoniacal Kind, and all the Juices ſe- 
parated from the Blood, except Milk, afford a vo- 
latile alcaline Salt only; alſo a perfect Fermenta- 
tion was never yet obſerved in the Stomach, The 
Falcon, Eagle, Wolf, and other voracious Ani- 
mals, are repleniſh'd more with an alcaline than an 
acid Juice. And I myſelf have obſerv'd a diſſol- 
ved Fiſh ſwimming in a kind of alcaline, fœtid, 
and mucous Pickle in the Stomach of a Dog-fiſh. 
The Cafſowar, a Bird more voracious than the 
Oſtrich, is found to have no Acid in its Stomach, 
but a muriatic Liquor; and Men who are never 
troubled with any acid Belchings, have a ſtronger 
Appetite and better Digeſtion than others. Upon, 
opening the Stomachs of Animals who have faſted 
two Days, the Liquor found therein is mucous, 
faline, ſharp, and bitter, being compoſed of the 
Saliva, Bile, and pancreatic Juice; allo in hungry 
Men in Health, there is a Liquor often regurgita- 
ted, not acid, but falt and bitter, which occaſioned 
Celſus to ſay that Bile is increaſed by faſting. 
„ 23 Acids 
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E Aion of the Stomach 3. 88 


Acids are not ſo pernicious to the human Body 


as many of the Moderns have imagined, and their 
Acrimony 1s quickly overcome by the Addition of 
any alcaline Salt, Thus Homberg demonſtrates, 
that five Ounces of the ſtrongeſt Vinegar does not 
contain more than three Drams of acid Salt; for 
by ſaturating that Quantity with an Ounce of Salt 
of Tartar, the neutral Salt produced from them 


both, weighed only an Ounce and three Drams, 


rhe reſt being ſimple Water: Yet Acids aſſiſt the 
Appetite ſo far, as they deſtroy any alcaline Ran- 
cidity which might pall the Stomach ; but if a Lok 
of Appetite proceeds from a Weakneſs of the Bile 
then Acids are hurtiul, and Alcalies uſeful, parti 
cularly the Sal. Vol. 2 of Sylvins, Tincture of 


Myrrh, Extract of Wormwood, and the like, G. 
But if Viſcidity is the Cauſe, then all Kinds of Salts 


promote the Appetite and Digeſtion, whether they 
be acid, aicaline, or medial; therefore Acids will 
not always reſtore the Appetite; nor can an acid 
Ferment be demonſtrated from an Acid having 
ſometimes that effect. 

In a Man that has faſted longer than u 'ual, 
after riſing out of Bed in a Morning a bitter yellow. 


iſn Juice will riſe into his Mouth, if he ſupp'd upon 


Fleſh or fat Meat; but an Acid, if he made his Sup- 
per upon Milk or vegetable Food; which mucous 
Liquor will alſo riſe into his Mouth more eaſily up- 
on {tc oping, and removing the Reſiſtance from the 


perpendicular Weight of the Fluid; the Bitternels 


of it proceeds from the Bile, which Celſus has long 
before obſerved to come into the Stomachsof faſting 
People. The ſame alſo happens in Brutes, from 2 
Mix: ure of the Bile, Juices of the Stomach and Pan. 
creas, together with the Relicks of the Food retained 
in the Stomach, which are expelled upward by the 


Preſſure of the abdominal Muſcles, whenever the 
| Jouth 


— How 
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Mouth of the Oeſophagus is more open than the Py- 
lprus, or when the latter is cloſed or contracted. 

5 The Senſation which we call Hunger is ſome- 
what ſurpriſing it is not the fame as Pain, and 
yet it gives equal Uncaſineſs, being ſometimes ſo 
violent as to compel Mothers to kill and eat their 
own Children for Food. This uneaſy Senſation 
was wiſely beſtow'd by the bountiful Creator upon 
Mortals, to inform them of the great Danger and 
Injuries which the Body would undergo, particu- 
larly the Fluids of it, by continual motion, which 
would quickly become acrimonious and alcaline, 
ſo as to deſtroy the whole, if they were not fre- 
quently renewed and diluted with freſh Chyle. It 
is alſo another Providence of the Creator, that we 
have not an Appetite for Food in Diſeaſes, when 


the Powers of Digeſtion are too weak to operate 


upon the Aliment, Another conſiderable Uſe of 
Hunger, is, for reſtoring the Conſumption of the 
Fluids, made by the Santorian Perſpiration, and 
other Excret ions; thele are the Ends for which we 
have an Appetite to Food: but the Cauſes thereof 
are various; as firſt, the perpetual Attrition of one 
Part of the empty Stomach. againſt the other; 
whence the nervous Papillæ, plentifully diſperſed 
thro? its Ruge, receive an uneaſy Senſation. Se- 
condly, the ſharp Quality of the 1.iquors which 
paſs into the Stomach, ſuch as the Saliva, Succus 
gaſtricus, and ſometimes the Bile and pancreatic 
Juice, by their retrograde Paſſage into' the Sto- 
mach. Thirdly, the Relicks of the laſt Meal re- 
tained in the Stomach, and degenerating into an 
acrimonious Ferment; for the Stomach is never 


entirely emptied (per $ 82.) ſome Part of the 


Aliment will therefore remain in the Interſtices of 
its Rugæ, and vellicate its nervous Papillg. Hun— 


ger is removed, 1. By filling the Stomach wich 
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dew Food, which is the Intention of Nature. 2. 


By diluting and diſcharging the acrimonious Fluid 
and Relicks in the Stomach by warm, watery, and 
oily Liquors, 3. By violent Paſſions of the Mind 
and Frights. If you ſhould convey one Grain of 
a rotten Egg into the Stomach of an hungry Per- 
ſon, his Appetite will be gone in a Moment, and 
a Vomiting will follow, whereby what was offen- 
ſive to the Stomach, will be rejected from it. 

5 This Tumefaction of the Stomach proceeds 
from the Fermentation or Putrifaction, whereby 
the Particles of Air included in the Aliment are 
ſet at liberty, and reſtored to their Elaſticity. 

The Omentum is thus connected to the Sto- 


mach, that it might interpoſe between that and the 


Peritonaum, leſt the diſtended Stomach ſhould be 
injured by the Preſſure or Reſiſtance of the A. 


men, which is by this means commodiouſly pre- 


vented by the Softneſs of that fat Body. 


$. 89. When the Stomach is almoſt empty, 
it contracts, grows flaccid and wrinkled, re- 
taining only the groſſer Parts of the Aliment, 
which at length are alſo expelled by the Force 
of the Diaphragm in Reſpiration, while the 
Pylorus is relaxed; yet the Stomach is ſeldom 
entirely emptied, ſo far as not to retain ſome 
Part of the Aliment, and not be capable of te- 
ceiving more, without Diſtention. 


The Remainder of the Aliment frequently ſtays 
a long time in the Stomach; the grofs Parts of the 
Food were found in the Stomach of a Hog after 
they had been eat three Days; this is occaſioned 
much by the narrow Orifice of the Pylorus, which 


is hardly wider than a Gooſe quill; therefore ma- 


ny 


2 FS TOs 4 1 e 25 ap! 


—_ 


Wy — 


6.90. in digeſting the Aliment. 233 
ny Diſorders of the Stomach may be remedied 
barely by faſting twenty-four Hours, eſpecially if 
a large Quantity of warm Emulſion or ſalt Wa- 


ter be drank afterwards, whereby the Stomach and 
Bowels will be cleanſed. 


WY 


w 
Lt 


Concerning the Action of the Inteſtines 
on the Aliment. ; 


/M HE Inteſtines perform more exactly the 
Attenuation of the Aliment, which was be- 


fore begun in the Stomach; the ſmall Inteſtines only 


form and ſeparate the Chyle from its excrementiti- 
ous Part, while the large Inteſtines receive, change 
and diſcharge the groſs excrementitious Part of the 


Aliment, for the Chyle is never found in the large 


Inteſtines, naturally, nor the fetid Excrement in 
any of the ſmall ones. In examining the Action 
of the Inteſtines upon the Aliment and Fæces, we 


are to conſider them, 1. As a Canal, receiving 


and retaining the Food. 2. As a ſecretory Organ, 
conveying various Fluids, to be mixed with the 
Aliment in them. 3. As a hollow Muſcle, agi- 
tating and compreſſing the Food. And Jaſtly, 
4. We are to conſider the Alterations ſuffered by 


the Chyle in the Inteftines from the Actions of the 


adjacent Parts; to which we may add, the Alte- 
ration made in them by the Bile and pancreatic 
Juice, 


d. 90. To underſtand what happens to the 
Chyle of the Stomach, and its Fæces, in the 
inteſtines, we ought firſt to conſider the Stru- 
ture of that membranous Tube, the feveral 


Juices 
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234 Action of the Inteſtines g. 9i. 


Juices conveyed into it, the abſorbing Veſſels, 


which convey the Chyle from it, with its own 
vermicular Motion, and that received from the 
Preſſure of the circumjacent Parts. 

F. 91. The firſt and internal Coat of the 
ſmall Inteſtines, which immediately embraces 


the Chyle, is villous, rough, and full of Pa- 


pillz", of a grey or aſh Colour 2, perforated 
with many ſmall Tubes 3, diſcharging an aque- 
ous and a viſcid Liquor into them; it is alſo 
perforated by the Mouths of the lacteal Veſlzls, 
and ſome large Pores 4, diſtinct from all its 
others; it is three times as long as the nervous 


Coat, by which it is inveſted, eſpecially in the 


Inteſtine called Fejunums, where rifing up in 
Duplicatures, it forms Valves, and is full of 
Wrinkles, eſpecially where it is connected to 
the Meſentery; the external or convex Surface 


of this Coat is full of ſmall Glands, Veſſels, 


and Nerves. By this Structure of the inner- 


molt inteſtinal Coat, - the-Chyle and Faces are 


retardeds, and continually intercepted in their 
Paſſage, its internal Cavity is /ubricated?, and 


defended, and the groſſor Parts of the Chyle 
conſtantly diluted ; where the fecal Part of the 


Chyle becomes more inſpiſſated and hardened, 
it is there moſt lubricated, eſpecially towards 
the End of the Ilium , where the exquiſite 
Senſation 9 of the lacteal Orifices makes theit 
Sphincters contract io, and exclude ſuch 'acrt- 
monious 1 Parts as would be injurious to the 
Blood, Lymph, and internal Parts of the 
Body ; by which Irritation the e 

: Io 
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alſo excited to contract and drive forward their 
Contents, TEE 


If a freſh Stomach or Inteſtine be turned in- 
fide out, ſo as to render the villous Coat conſpi- 
cuous, by waſhing it and ſuſpending it in warm 
Water, the whole Surface of that Coat appears be- 


ſet with Papillæ ſtick ing out; theſe in the Prepa- 


rations given me by Ruyſcb, are ſome of them of 
an Aſh- colour, others red, whitiſh, or nervous, 
and appear like a Rug: between the Villi of this 
Coat terminate the ſmall Arteries, Veins, Nerves, 
and lacteal Veſſels. 

They are indeed of a cineritious Colour in a 
healthy State, but in Inflammations and Injections 
of the Veſſels, which 1s a a kind of artificial Inflam- 
mation, they appear red. 

; Thro? which the ultimate ſmall Branches of 
he Arteries diſcharge their Liquor into the Cavity 
of the Inteſtines, where their Openings are fo 
numerous, that there is hardly any viſible Point 


which does not contain ſome of thoſe Pores and 


Openings of the excretory Ducts. 

* Theſe were diſcovered about 40 Years ago 
by Ruy/ch, while he was waſhing an human Inte- 
ſtine, which he before had injected | in warm Wa- 
ter, at which time he perceived remarkable large 
Pores in the villous Coat of the Inteſtines, which 
had till that time lain concealed from him. From 
a ſtrict and repeated Examination of theſe Pores by 
myſelf in the Preparations of Ruyſch, they appear 
to be Follicles or Cells, into which the Arteries 
depolit their ſalival Juice, which by ftagnating 


there, becomes more viſcid, till it is at laſt ex- 


preſſed, for the Uſe of the Inteſtine or Aliment, 


by their vermicular Motion and Preſſure. The 
whole internal Surface of the Inteſtines is conſtant- 


ly 
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y moiſtened by this Liquor, and if it be wiped 
off, it is quickly renewed again, either of itſelf, or 

by a gentle Preſſure, 7 1 
3 The internal Coat, above the Inſertion of the 
Ductus communis Cholidocus, is almoſt three times x 
long as the nervous Coat; below the Inſertion af 
that Duct it is fix times as long; and in the Je 
junum, according to Feldman, it is nine or ten times 
longer, eſpecially when the nervous Coat is con- 
tracted by the Cold and its Elaſticity; but the vi. 
lous Coat being conſtantly flaccid, and ſo much 
longer than the nervous, is by the Action of that 
Coat drawn into Wrinkles; which are the larger, 
as the Inteſtines are leſs diſtended; but when 
ftretch'd with Wind, they diſappear : at the End 
of the Fejunum theſe Rugæ grow leſs, and the vi. 
lous Coat alſo becomes thinner ; but the Rage are 
| largeſt on that fide connected to the Meſentery, 
being formed into larger Pleats, by the Smallnels 
of the Curvature there, and ſtronger Contraction: 
theſe Rugæ are not circular, but make up about a 
ee, or a third Part of a Circle, the remaining 
Part of the Circle being ſupplied by other Ruge at 
ſome diſtance; by which means the Cavity of the 
Inteſtine is divided into as many ſmall Cells as 
there are Rugæ, or Valvulæ conniventes, thro? each 
of which the Chyle is ſucceſſively tranſmitted. In 
this Coat are ſituated mucous Drains or glandular 
Cells, which more properly belong to the nervous 
ec „ „„ 
The Aliment being intercepted by the Rug“, 
or Valves of the Inteſtines, is agitated, attenuated, 
and retarded in its Progreſs, that it might not pals 
thro? the Body before it is ſufficiently drained b) 
the Mouths of the Lacteals. If it were not for 
the Ryge, the Aliment would run thro? the Bo- 
dy with little or no Alteration, producing a Lien 
| ter, 
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en. It is by the Efficacy of the Valves, that 
darts of Spaw-water being drank in a Morn- 
ing, do not diſcharge any Part by Stool; but be- 
ing entirely abſorbed by the Veſſels, return into 
the Blood, and paſs off by Urine. I knew a Gen- 
tleman who drank ſeven Pints and a half every 
Day, and yet he had ſcarce a Stool in a Week; 
„from whence it appears, that the Inteſtines of a 
| healthy Perſon are contracted, and more readily 
tranſmit their contained Juices into the Blood by 
the Veins, than diſcharge them by Stool. 15 
7 The ver micular Motion of the Inteſtines never 
ceaſes whilſt there is any Life remaining in the 
Body; and even when they are taken out of the 
Abdomen after Death, they have been obſerved to 
creep or move upon a Table; the ſenſible Papilie 
in their villous Coat are therefore conſtantly rubb'd 
| againſt each other; and if they were not defended 
by the Mucus diſcharged from the Crypte and 
ſmall Glands, it would produce an intolerable pain- 
ful or uneaſy Senſation, Therefore provident Na- 
ture has carefully furniſhed the whole Surface of 
the Inteſtines with a Mucus, which tranſudes thro 
every Point of their internal Coat, that the nervous 
Papillæ, and other Parts, might not ſuffer too 
ſtrong an Attrition from the groſſer Parts of the 
Aliment, Nature has wiſely placed the ſmall 
Glands, for the Separation of this Mucus, under 
the muſcular Coat of the Inteſtines, by which Me- 
chaniſm their Contents are expreſſed when moſt 
wanted, by their periſtaltic Motion; upon the 
Ceſſation of which they are again filled ; but when 
this Mucus is injudiciouſly abraded, by the unſkil- 
ful Exhibition of a violent Medicine, a Dyſentery 
is produced, and the Roughneſs of the Aliment 
gives intolerable Pain, frequently followed with an 
Inflammation or Mortification, 


The 
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3 The moſt fluid Part of the Aliment, which 
paſſes out of the Stomach into the Inteſtines, is 
quickly drained off by the Lacteals in the In, 
by which means it would become ſo indurated, 2 
not to paſs eaſily thro' them, if it were not for 
Juice which perpetually diſtils into them from the 
exhaling Arteries z which diluting and mixing wit 
the Chyle, renders it more fluid, moveable, and 
capable of tranſmitting its moſt ſubtil Parts into 


the bibulous Lacteals. Theſe exhaling Arterie 


are principally ſeated in the firſt Part of the ſmal 
Inteſtines ; but where they terminate, the ſmil 
Glands of Pyerus become gradually more nume. 


rous; from both which is afforded a thin Miu, 


to dilute the Chyle and Jubricate the Tnteſtines 
In the large Inteſtines theſe mucous Glands arc 


allo very remarkable, affording a much thicker 


Mucus, for the Lubrication and Defence of their 
villous Coat; and that the Quantity of Juice tranl- 
mitted by them into the Inteſtines is very conſide- 
rable, may be concluded from the Quantity of 
Water which paſſes by Injection thro? the meſen- 
teric Artery into the Inteſtines in a ſhort time, and 


from 1ts being the moſt extenſive ſecretory Organ 


of the whole human Body ; as alfo from the large 


and ſurpriſing Quantity of Water evacuated by th 
ſame Organ in Diarrhæa's, and by Virtue of ca- 


thartic Medicines. 


The exquiſite Senſibility of this Part proceeds 
from the great Number of nervous Papille diſper- 
ſed thro* it, upon which account People are quick- 
ly carried off by Inflammations and Excoriations 


of the Inteſtines; and when attended with the 


moſt acute Pain, will kill the ſtrongeſt Man in the 
ſhort Space of an Hour. To this Structure is allo 
owing the great Senſibility of the Stomach and 
Inteſtines, whereby they are enabled to diſtingui 

TR Pernicious 


LOH : Of the Aliment. 239 


pernicious and poiſonous Subſtances from good 
Aliment, the firſt uſually producing violent Con- 
vulſions and Irritations, whereby they are ejected 
upwards and downwards, . 

10 The Acrimony which the Fæces contract with- 
in the Space of twenty-four Hours 1s ſo great, as 
to excite the Parts to an Expulſion of them, not- 
witiſtanding the greateſt Reſtraint of the Mind to 
the contrar7. 1 = 
Every Part of the human Body is ſo wiſely 
contrived by the great Architect, that the ſmall] 
abſorbing Offices and Sphincters of the lacteal and 


other Veſſels, contract their Openings upon the 


Approach of any acrimonious Subſtance; ſo that 
they will not admit any offenſive or ſharp Liquor. 
The Skin upon the Approach of cold Air is con- 
tracted into innumerable little Tubercles, like the 
Skin of a Gooſe, whereby the perſpirable Matter 
is obſtructed thro? a Contraction of the exhaling 
Orifices. The Bladder for Urine is ſurpriſingly 
contracted upon the Contact of an acid Spirit, or 
the Point of a Needle ; but the ſame contractile 
Power was more neceſſary to no Part of the Body 


than the Inteſtines; for without that they would 


give a free Admiſſion to noxious Particles into the 
Blood, whereby the whole Body would be infect- 
ed, and its Fluids corrupted ; but to prevent that, 
we learn from the Experiments of Wepfer and 
Pyerus, that upon touching them with the Oil of 
Vitriol they contract like little Worms. From no 
more than a Defect or Abſence of the Mucus lubri- 
cating the Inteſtines, the dry Feces will meet with 
ſuch a difficult Paſſage, as not to be capable of be- 
ing diſcharged, but the Inteſtine is contracted, 
and occaſions the Iliac Paſſion. After taking of 


Arſenic, the Parts which are firſt in contact with 


the Poiſon, are violently contracted, and thence 
| the 
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the Air is retained forcibly in the Stomach, ſo x; 
to produce enormous Swelling and a Gangrene in 
that Viſcus. It is by the ſame contractile Power, 
exerted by the abſorbing Veins, that the Arterie 
diſcharge and pour forth their diluting Liquor into 
various Cavities, Tears in the Eye, Saliva in the 
Mouth, Mucus in the Inteſtines, and other Parts, 
ſerving to defend the tender Fibres from the Action 
of the Air, and foreign Bodies, alſo to moiſten 
and keep them fit for motion. If a Man ſhould 
by Accident have taken a Quantity of Scammony, 
his Inteſtines will quickly perceive the Acrimomy 
of that Reſin, which diſſolves the Blood into 3 
putrid Maſs with the ſame Force as Mercury; the 
ſeveral Fibres therefore and ſmall Veſſels of the 
Inteſtines will be ſtrongly contracted, diſcharging 
a large Quantity of Juices to dilute, the acrimoni- 
ous Body, whereby it will be eaſily drove forward 
and expelPd, as pernicious to the Body. We bare. 
ly relate theſe Appearances, without accounting for 
their Cauſes by latent Properties. | 


S. 92. The preceding villous Coat is invelt- 
ed by a thinner vaſcular one, which encom- 
paſſes the firſt every where ", excepting the 
Valves, this Coat being not valvular, but con- 
fiſting of an Intertexture of innumerable ſmall 
Arteries and Veins 2, which terminate partly 
in ſoft and pulpy Penicilli, in the form of a 
ſmall Bruſh Pencil 3, partly into the ſmall 
| Glands of Pyerus 4, and partly into the ſmall 
_ excretory Ducts, diſperſed thro the Cavity of 
the Inteſtines ; it is alſo furniſhed with Yezns5, 
whoſe Extremities are either continued to the 
preceding Arteries by Inoſculation, as a 2 

nua 
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nual Tube, or are ſpent in the ſmall Glands of 
Pyerus, or elſe open, with ample bibulous 
Orifices, into the villous or downy Subſtance 
lining the Inteſtines ; to theſe Veſſels is alſo 
added a nervous Intertexture 6, to which the 
Glands of Pyerus are connected near their 
Roots, and are advantageouſly placed under 
the muſcular Coat of the Inteſtines, to diſ- 
charge their Mucus by Ducts opening thro' the 
villous Lining; theſe Glands are but few in 
Number in the two firſt of the ſmall Inteſtines, 
but become larger, more numerous, and cluſter- 
ed together towards the beginning of the larger 
Inteſtines ; their Office is therefore to dilute 
the Ferces, lubricate and moiſten the internal 
and ſenſible Fibres of the Inteſtines, defend 
them from the Acrimony and Roughneſs of 
the Fæces, and adminiſter a digeſtive Heat? to 
their Contents. 1 


The ſecond Coat of the Inteſt ines is not exten- 
ded between the Rugæ of the firſt or internal Coat 
0! them, but is only extended over the fame in an 
equal Cylinder. - 

The Inteſtines are ſo very full of ſmall Veſſels, 
that, one would be perſuaded they were nothing 
tile, from inſpecting ſome Preparations of them gi- 
ven me by Ruyſch; one would take them to be no- 
thing but Arteries, if they only were fully diſten- 
ded; and for nothing but Veins coming from the 
Vena Porta, if they were injected by that Veſſel at 
the Liver, or coming from the Vena Cava, if the 
Ijetion was thrown in by that Veſſel; and by 
nee numerous Veſſels ſpent upon the villous Coat 
$ preſerved the Heat of the Inteſiines, | 

R When 
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When a ſmall Branch of an Artery, diſtributed 


to the nervous Coat of the Inteſtines, comes to ter. 
minate, it is ſuddenly ſubdivided into an infinite 
Number of other ſmall Twigs, reſembling the 
Hairs of a Bruſh Pencil ſticking out of a Quill 
Theſe Penicilli terminate two ways, ſome diſchat. 
ging their Liquor into the Cavity of the Inteſtines, 
others tranſmit their Liquor to the ſmall Glands of 
Pyerus, which retain it till it becomes more in. 
ſpiſſated before it is diſcharged. | 

+ Theſe are very ſmall Cells, receiving a Hu- 
mour from the Arteries, which 1s retain'd in the 
membranous Follicles till they are full, and then 
diſcharged ; the ſmalleſt of theſe Glands inveſt the 

Pylorus, and grow gradually larger, and more ag- 
oregated, as they approach nearer the Cæcum; be- 
cauſe the Chyle is not acrimonious after it is jut 
paſſed out of the Stomach, but becomes ſo by it 

long ſtay ; and therefore Pyerus does not well con- 
clude the Action of his Glands to be for diluting the 
Chyle, for they are more numerous where the Chyt 
is thickeſt and more excrementitious. 

5 There are ſeveral Sorts of Veins which abſord 
Liquors from the Cavity of the Inteſtines. 1. Vets 
from the Meſentery. 2. From the Cava. 3. Latte 
al Veins. 4. Lymphatic Veins. The Paſſage df 
Water into the Cavity of the Inteſtines, by inject 
ing it at the meſenteric Artery or Vein, or at tte 
Vena Cava, demonſtrate the abſorbing Faculty 0 
thoſe Veſſels. | | | 

6 The Nerves of the Inteſtines are very nume: 
rous ; but for what End are they thus diſtribute, 

it may be aſd? Whether they do not conve) 
Part of their Juice in the manner of Arteries wi 
their correſponding Veins? And whether the Riſe 
duum is not poured into the Cavity of the Inteſtine 


in the Form of a Vapour ? Both theſe ſeem 7 
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ble, tho' they do not admit of Demonſtration. 
This is certain, that moſt extreme and ſudden 
Weakneſs is occaſion'd by Diarrhæa's. I have had 
Patients from the Indies who have been miſerably 
extenuated to mere Skeletons by ſerous Diar- 
rh&a's. 

Heat from the innumerable ſmall Veſſels whic 
encompaſs the Inteſtines, by the Action of which 

Hear, being the ſame as (at §. 86. N. 2.) the Ali- 

ment continues to be further attenuated and digeſt - 

ed to a much greater Degree, by the greater Ex- 
tent of this Organ. The Inteſtines never grow 
cold whilſt there is any Life in the Body; and as 
oon as ever they are cold after Death, their peri- 
ſtaltic Motion ceaſes, and the Coats of the Jacteal 

Veſſels collapſe 3 to this we may add that the Pul- 
tions of the Arteries cauſe a perpetual Attrition of 
the Chyle in the Inteſtines, different from that occa- 
lo1ed by their periſtaltic Motion or their Heat. 

6. 93. The preceding vaſcular Coat is inveſt- 
ed by another muſcular one", conſiſting on its 
Inſide of thick and ſtrong annular Fibres, in- 
{crted into the Edge of the Meſentery as into a 
Tendon 2; at which Part the Fibres receive 
their Nerves; by theſe the whole Cavity of the 
imall Inteſtines is, Part after Part, ſucceflively 
contracted, the Valves at the ſame time viſing 
upwards 3 ; their Contents are alſo reciprocally 
preſſed upwards 4 and downwards, againſt the 
ade of the villous Coat, according to the Di- 
rection of the Inteſtines, by which means the 
Chyle is ground together, more intimately 
mixed, attenuated, and prevented from run- 
ung into Concretions 5, at the ſame time deter- 

. ging 
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ging the Sides of the Inteſtines. The conver 
or external Surface of this muſcular Coat i; 
compoſed of longitudinal Fibres 6, which run 
croſs the former, ſerving to contract the Length 
of the Inteſtines, whereby they are corrugated 
and ſtraiten'd, eſpecially on that Side annex 
to the Meſentery. 


A muſcular Expanſion or Membrane, which 
ariſes from the Py/orus, and terminates at the end 
of the Jlium; the Action of which is, to ſhorten 
the Length of the Inteſtines by its longitudinal 
Fibres, and to contract their Diameter by its ci. 
cular Fibres, whereby the Capacity of the Inte. 
ſtines is ſo far diminiſhed, as to have no empty 
Space; the Action of this muſcular Coat is there- 
fore ſtronger than that of the Stomach, for that 
never applies the Sides of the Stomach cloſe to each 
other, ſo as to leave no Space in the dame. Th: 
Thickneſs of the muſcular Coat of the Inteſtine 
is ſo remarkable, that it cauſes the Inteſtines to 
creep like a Worm, even after they have been ti 

ken out of the Animal and laid upon a Table. Te 
ſame Motion is alſo performed in the ſmall Inte 
{tines of a living human Body by virtue of thi 
Coat, which is quite different from the Motion df 
them, which frequently ariſes from their being d- 
ſtended with Wind, as is ſometimes obſerved nn 
dead Bodies. In all living Diſſections the Ine. 
{tines are conſtantly obferved in a vermicular mo- 
tion, being ſucceſſively contracted and relaxed, one 
Part after another; and that the Relaxation ard 
Diſtenſion of them proceeds from their contained 
Air and Aliment, but their Contraction from thele 
muſcular Fibres. This periſtaltic Motion of the 


lateſt ines continues even a Conſiderable time 1 
the 
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the Death of an Animal ; for upon opening Rab- 
bits, which have been kilYd by breaking their 
Necks, the Inteſtines continue to creep a long 
while after they have been pulPd out and thrown 
away, This Motion is demonſtrated to ſubliſt in 
the human Body for the Space of two whole Days 
after Death, during which time the Chyle paſſes 
by the lacteal Veſſels ; the Effects therefore of this 
Action muſt be very conſiderable from ſo ſtrong 
and laſting a Contraction, continued conſtantly 
thro? ſo long a Tube as the Inteſtines, 

A Muſcle is a Subſtance compoſed of red mo- 
ving Fibres, but a Tendon is a Continuation of 
the ſame Fibres, which are neither red, nor yet 


contract; the Fibres of the Inteſtines are thereſore 


muſcular, diſpoſed upon cach other in ſeveral $:rg- 
la, the outermoſt of which ſerves as an Integument 
for the ſeveral included Strata; there is no neceſſi- 
ty that theſe Fibres ſhould appear equally red with 


thoſe of the larger Muſcles, for Redneſs is not a 


characteriſtic Mark of a Muſcle, becauſe every 


muſcular Fibre appears white and pellucid, like a 


Snail's Horn, after the Blood has been waſhed out 
with Water; but in the Muſcles of Inſects, even 
in their natural State, there is no Appearance of 


Redneſs, notwithſtanding their muſcular Motions 


are performed with a greater Strength in propor- 
tion, than thoſe of the human Body, as Rober- 
vallizs has demonſtrated in his Treatiſe de /altu 
Pulicis, Thoſe muſcular Fibres of the Inteſtines 


which are annular, become tendonous towards the 


Meſentery ; which has been rightly obſerved by 


IV illis, and they afterwards are continued with the 
Nerves, which are diſtributed to the Inteſtines thro? 


the Meſentery; and every Muſcle is nothing more 
than an Expanſion of {mail Nerves, 
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The muſcular Coat of the Inteſtines being 
| contracted, and their whole Capacity by that means 
Wl diminiſhed, there muſt neceſſarily follow a Con- 
1 N traction of their more lax villous Coat into arg 
Folds, which will {till further diminiſh and divide 
| the internal Cavity of the Inteſtines; and thus 
| they are divided into as many Cells as there arc 
1 projecting Valves, formed by the Corrugaticn 
| of their internal Coat; but when the Aliment en. 
ſ deavours to paſs from one Cell to another, it i 
retarded, preſſed againſt the bibulous Pores of the 
villous Subſtance, and its moſt fluid Part is b 
that means abſorbed by the three Orders or Kinds cf 
Veins ; and thus the Aliment will receive a ſecond, 
third, and more than a hundred ſucceſſive Tritu- 
rations, Dilutions, and Abſorptions z which wil 
at leaſt be repeated as often as there are Valves in 
Number. The whole inteſtinal Tube is therefore 
not always open, but contracted in one Part, ard 
relaxed in another; in which repeated Actions the 
per ſpirable Matter and mucous Liquor of Pye; 
will be diſcharged in larger Quantities into the In- 
teſtines at the time of their Relaxation, and inti- 
mately mixed with the Aliment at the time of ther 
Contraction ; and laſtly, the oily Part of the Blood, 
which was received by the cellular Coat of the lu- 
teſtines during their Relaxation, is preſſed out in 
the Contraction of their muſcular Coat, and lubri. 
cates every fleſhy Fibre. 
We are taught by the repeated E xperiment 
of Wepfer and Pyerus, that the Inteſtines are not 
only contracted downwards from the Stomach to- 
wards the Anus, but alſo in a contrary Direction 
from the Anus towards the Oz /ophagus, whered) 
the Aliment is drove back by this vermicular Con- 
traction, aſſiſted in its motion by the Prefſure of 
the ab: domina! Muſcles; ; thus the Aliment receives 
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à very conſiderable Remora, or Retenſion, Attri- 
tion, Diviſion, and Mixation, by the repeated 
Actions of this muſcular Coat of the Inteſtines, 
which not only continues during the whole Life 
of the Animal, but even after Death, when the 
Heart has ceaſed to move for many Hours. | 

5 A Dram of Turpentine will ſo ſtick to the 
Fingers and Hands of a Perſon, that it can ſcarce 
be waſh'd off; but when the ſame is made into 
Pills, it will not adhere to the Sides either of the 
Stomach or Inteſtines, and yet it wilt preſently 
tranſmit many of its Particles into the Blood, and 
paſs off by Urine : This extraordinary Effect pro 
ceeds partly from the continual Effuſion of ſapona- 
ceous and diluent Juices into the Inteſlines, in con- 
junction with their periſtaltic Motion, which pre- 
vent the leaſt Particle of the Turpentine from ſtay- 
ing two Inſtants in one Place; but the exhaling 
Arteries eſpecially pour out a thin Liquor, by nu- 
merous ſmall Ducts, into every Part of the Inte- 
ſtines, which repels and waſhes off ſuch viſcid Parts 
of the Contents, as might otherwiſe adhere too 
ſtrongly to each other, and to the villous Coat of 
the Inteſtines; ſo that if the Inteſtines ſhould be 
deſtitute of this Defence, by an Excoriation, In- 
fammation, or Suppuration, the Patient muſt in- 
evitably periſh, as no Aliment would then be of 
any Service to him. The Inteſtines have even 
been obſerved to grow together from thoſe Cauſes, 
and produce a ſur prizing and fatal Iliac Paſſion ; 
otherwiſe the Fxces are ſeldom obſerv'd to adhere 


to the Inteſtines, notwithſtanding they are ſome- 


times form'd into ſuch bituminous and hard Lumps, 
beginning to ſtick to the Sides of the Rectum, as 
not to be capable of being diſcharged without the 
Aſſiſtance of the Fi ingers, or fome other Means. 
And even in the Heart, which performs ſuch a 
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ſtrong and perpetual Contraction, we frequently 


find that Polypuſſes are form'd by a Coagulation 


of the more viſcid Parts of the Blood adhering to 
the Sides and other Parts of that Organ. 
The Mechaniſm of theſe longitudinal Fibre; 
is very particular, they being intermix'd with the 
circular Fibres interſecting them in various Dire. 
ctions, and that chiefly in the ſmall Inteſtines, 
There is the ſame Reaſon for theſe Interſections, a; 
for the tendonous Interſections in the Recti-mul. 
cles of the Abdomen, the Complexi, Cc. i. e. that 
by the frequent Interpoſition of new Tendons, to- 
wards which each end of the Fibres are to contract, 
the Strength of the Muſcles may by that means be 
increaſed; whereas iſ the Contraction was to be 
continued without Intermiſſion through the whole 
Length of theſe Fibres, they would quickly be 


tired by a ſlight Action. We may allo add, that 


by the Contraction of theſe longitudinal Fibres, 
the poſterior Part of the Inteſtines is drawn cloſer 
towards their anterior Part; the Curvature of the 
Inteſtines is ſtraitened by them, their internal Ripe 
increaſed, and their Valves brought nearer to each 
other; they alſo aſſiſt the Action of the orbicular 
Fibres, in forming the Cells of the Inteſtines ; but 
their Contraction is not performed at once thro! 
the whole Tract of the Inteſtines, but unequally, 
ſometimes in one Part, and ſometimes in another, 


F. 94. The preceding muſcular Coat is in- 
veſted externally by the cel/ui/ar Membrane i, 
lately diſcover d by Ray/ch, being a Continu- 
ation of the adipoſe Membrane of the Mejen- 
tery, very ſerviceable to the muſcular Fibres in 
their Action, by lubricating them with the 


contained Oil, and Keeping them moveable _ 


upon 
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upon each other, being the Seat of many Diſ- 
orders of the Inteſtines, and in lean People, ſo 


thin, as to be hardly viſible; and this cellular 


Coat is again inveſted externally by the outer- 
moſt Integument, continued from the Perito- 
num, which covers all the preceding, connects 
the Inteſtines in their convoluted Order to the 
Meſentery, and binds down their Veſſels. 


The elegant Structure of this Membrane de- 
ſerves our particular Attention; in order to which 
we are to obſerve, that the Meſentery proceeds 
from a Reduplication of the Pcritona um, which 


aſſing forwards from the Vertebræ of the Loins, 


is reflected back again in the ſame Courſe, ſo as to 
form two Plains, between the middle of which is 


contained the Inteſtines; and further backward 
from the Inteſtines are diſpoſed the Arteries, Veins, 
Nerves, and lacteal Veſſels, paſſing between the 
two Laminæ of the Meſentery, to and from the 


Inteſtines. The ſmall Arteries and Veſſels, which 


are ſpent upon the cellular Subſtance, depoſit an 
oily Fluid, to be preſſed out again by lubricating 
the Parts. This cellular Subſtance of the Meſen- 
tery forms a ſomewhat fibrous Body, together with 
the contained Fat interpoſed between the two La- 
minz, When the two Laminæ of the Meſentery 
have both reach'd the Inteſtines, they depart from 
each other, and embrace or encompals the Bod 


of the Inteſtines. This Structure may be caſily de- 
monſtrated in a dead Subject that is much emaci- 
ated, by making a ſmall Inciſion in the external 


Membrane of the Meſentery, and inflating the ſame 
with a Blow-pipe, whereupon the Flatus will paſs 
by Preſſure between the two Lamine of the Me- 


*ntery, 2ndeven round the Inteſtines, next to their 


muicular 
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muſcular Coat. And in great Part of the Inte. 
ſtines, the two Plates of the Meſentery are firmly 
connected to their muſcular Coat, moſt ſtrong]y 
to that Part of them which is oppoſite to the Me. 
ſentery 3 but in that Part where the Plates of the 
deſcending Meſentery firſt apply themſelves to the 
Inteſtines, there is little or no Coheſion between 
the muſcular Coat of the Inteſtines and the Lamina 
of the Meſentery. Alſo in thoſe Parts where the 

Veſſels of the Meſentery paſs into the muſcular 
Coat of the Inteſtines, there the cellular Subſtance 
of the Meſentery alſo inſinuates itſelf together with 
the Arteries, and paſſes between their external Coat 
from the Peritonaum and their Muſcular Coat; and 
this 1s the cellular Coat of the Inteſtines which 
| Ruyſch diſcover d by Inflation. In Oxen and fat 
Animals it is the Receptacle for Fat, and is called 
Adipoſa; but in lean Animals, being compoſed 
barely of the Laminæ and an Intertexture of Fibres, 
it is denominated Celluloſa, being of the ſame Na- 
ture with the common Adipoſe, or cellular Mem- 
brane, which 1s diſtributed between all the Mul- 
cles. In the Inteſtines indeed it is very thin, in 
proportion to the thin muſcular Coat underneath ; 
and it is alſo ſo thin in the Forehead, Scro:um and 
Penis, that ſeveal Authors deny its Exiſtence there; 
which is yet demonſtrable in thoſe, partly by Ana- 

ſarca's, or hydropic Swellings, as alſo by emphy- 
| ſematous or windy Swellings, when the Cells of 
the Membrane are diſtended by extravaſated Fluids, 
The Uſe of this cellular Membrane is, to lubricate 
the Veſſels with its oily Contents, keep them flexible 
and fit for Motion, and to prevent the muſcular 
Fibres from becoming dry, and growing to each 
other, which they are very apt to do. If a Mulcie 
is deſtitute of this Membrane, it adheres to the 


adjacent Skin, or to its own looſe Integument, ſo as 
by | not 
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not to be moveable ; but if on the contrary this 
Membrane is too much diſtended with Fat, the 


Muſcle then becomes weaken'd, relax*d, and unfit 
ſor Motion; as is obſervable in Hogs which have 
been fatten'd for ſix Months together, at which 
time if they were not to be kilPd, they would be 


fo ſtuffed up with Fat, as to be incapable of breath- 


ing; and by compreſſing the Veſſels, would inter- 
cept the Motion of the Blood and Life of the Ani- 
mal. This Membrane is alſo the Seat of Tumours, 
mention'd in the Obſervations of Bonnetus, which 
frequently riſe in the Inteſtines themſelves, ſo as 
to obſtruct their Capacity. The ſame cellular 
Membrane ſeems to be alſo inſinuated between the 


inſide of the muſcular Coat and the internal villous 


Coat of the Inteſtines. | 


J 95. The whole continued and ng Tube 


of the Inteſtines beforemention'd, is connected 


to the complicated and wrinkled Edges of the 
much ſhorter Meſentery, ſo as to hang pen- 
dulous, in various Convolutions and Folds, in 


all manner of Directions; they are lubricated, 


warmed, mollified, and render'd fit for Mo- 
tion by the adjacent Fat of the Omentum ?, 
which is incumbent on them, and inſinuating 
between their Convolutions, emits oily and 
lubricating Vapours, prov'd by undeniable Ex- 
periments 3, and ſeparating them from the Pe- 


ritoneum, prevents them from adhering to that 


Membrane and to each other, and defends 
them during the repeated Contractions and 
Preſſure of the abdominal Muſcles ; the Inte- 
ſtines are alſo advantageouſly expoſed to thoſe 
Parts of the Peritoneum, which communicate 


the 
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the reciprocal Succuſions from the ambjey 
Parts 4: Their Contents in Health being a]. 
ways fluid and d:/utea 5, and growing grady- 
ally thicker as they arrive nearer their Exit, 
being alſo conſtantly © in ſucceſſive Contrag;. 
ons 7 and various Agitations by the periſtaltic 
Motion, which perpetually exiſts in a ſurpri- 


ſing manner in all healthy living Animal, 


The Inteſtines are therefore exquiſitely adapted 
to further, grind, macerate 8, dilute 9, atte- 
nuate 19, volatil ze i and ſeparate 12 the Parts 
of our Aliment or Chyle, to preſs 13 the ſame 
into the Orifices of the Lacteals, and to e- 
tard '4 the Paſſage of thoſe Parts, which are 
yet crude, or half digeſted, till they are more 
perfectly diflolved ; and theſe Offices are in 


common to the whole Tract of the Inteſtines 
indifferently. 


The Inteſtines are four or five times as long 


as the Perſons from whom they are taken, and yet 


they are folded together in fo ſmall a Compaſs as 
the Meſentery, without any Diſtortion, or even 


Compreſſion of any one of the many thouſand 


ſmall Nerves and Blood-Veſſels which are ſpent 
upon them; thus ſurpriſingly are they connected 
by the Meſentery, which ſuſtains all the Inteſtines 


in their Convolutions. But the Inteſtines are ſhort- 


er in the living Animal than they appear in a dead 
Subject. | , ny 
2 The fat Body of - the Omentum is a membra- 


nous Bag, compoled of two Laminæ, between 


which paſs the adipoſe and epiploic Veſſels ; it in- 


_ veſts the Inteſtines down to the Navel, ard inſi- 
nuates betwen their Convolutions, ſo as frequent!y 


[0 
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to adhere to them; it every where defends the In- 
teſtines from being injur'd by the Impulſe of hard 
Bodies, or by the tenſe Peritonaum, between which 
it is interpoſed; and by keeping them both lubri- 
cated, prevents the Inteſtines from adhering to the 
Peritoneum, or to each other; which is apparent 


from the Inteſtines growing to the Peritoneum 


when the Omentum has been cut out. There was 
a Madman at Paris who made many and dange- 
rous Wounds in his Abdomen, of which notwith- 
flanding he recovered ; and the following Year 
_ threw himſelf from the Top of a Church; upon 


opening him, his Inteſtines were found adhering to 


all the Parts of the Peritoneum, which had before 
been wounded by him. The Ute of the Omentum 
in warming the Abdomen 1s very remarkable, in 
the Hiſtory which Galen gives us of a Swordſman 
which he ſaw, who had his Omentum cut off thro? 


à Wound of the Abdomen; after which that Part 


became always fo cold, that he was obliged to de- 
fend it with warm Cloths. But the reaſon why the 


Omentum 1s not extended lower than the Navel, is 


becauſe there the Force of the abdominal Muſcles 
is very much diminiſhed, and ſo there is leſs dan- 
ger of their adhering to the Peritonæum, and of be- 
ing injur'd by Preſſure: but even below the Navel 


provident Nature has not been wanting, for in 


that Part the cellular Membrane of the Peritonzum 
is gradually more and more diſtended with Fat. 
The oily Fluid contained in the Cells of the 
Omentum, is reſolved into a ſubtil Vapour by the 
conſtant Motion and Heat of the Parts, and be- 
come ſo volatiliz'd, as to paſs thro? its ſmall Pores 
and Jubricate the Inteſtines. That the Oil of the 
Omentum does exhale thro? its Pores, is confirm'd 
by many Experiments: Ruyſch ſaw innumerable 
{mall Orifices by a Microſcope in the Omentum, 


after 
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after he had waſh'd off the Oil by a long Macera. 
tion; the Oil of the Omentum alſo paſſing thro 
theſe Pores, makes the Fingers of the Anatomiſt 
feel greaſy upon handling the ſame in a dead Sub. 
Jet. To theſe we may add, that the Injection of 
Ruyſch has made its way thro the ſame Pores, by 
which the oily Vapour exhales; and the fame alſo 
feems to be proved by the rancid Vapour- which 
appears upon opening the Abdomen of live Ani. 
mals, as alſo from the ſudden Decreaſe of the Fx: 
in Animals which have been ſtuff'd or fed; which 
if fatigued with ſudden and violent Exerciſe, be- 
come three times leaner than they were before; as 
is experienced in Horſes, whoſe oily Cells, placed 
between the two Membranes of the Omentum, are 
diſcharg'd of their Contents; inſomuch that a real 
Oil has been ſeen forced out of the Omentum by 
ſudden and violent running, and retained in the 
Cavity of the Abdomen, which has been the death 
of many fine Horſes. | | 
By the Action of the ſeveral Muſcles of the A. 
domen, the oblique aſcending and deſcending Mul- 
cles, together with the Recti, Tranſverſe Muſcles 
and the Diaphragm, do all alternately preſs upon and 
agitate the Viſcera of the Abdomen, 5 
This appears from Anatomy, whereby is de- 
monſtrated, that no Part of the Chyle is found in- 
craſſated in the ſmall Inteſtines, from the Pylorus 
down to the Cæcum; at which Part it ſuddenly be- 
gins to put on a more firm Conſiſtence; and in the 
Cæcum and Cells of the Colon it firſt begins to turn 
fetid, and put on a ſolid and globular Figure. 
6 It is a common Error to imagine that the In- 
teſtines are a Tube as thin as Paper, diſtended 
with Air; but whoever has ſeen the Inteſtines of 
a live Animal, or in a human Body ſlipping thro' 


a Wound of the Peritonaum, will be certainly aſl 
| re 
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red that they are neither ſo thin nor ſo pellucid, 
but thick, narrow, and having very little Cavity, 
unleſs they ſhould be diſtended by Flatus or mor- 
hid Relaxation. old 
The periſtaltic Motion of the Inteſtines is per- 
petual, and continues even after Death; and when 
it then ceaſes, it may be eaſily renewed ; as the 
Heart itſelf may be excited to its Motion by for- 
eing Wind thro the thoracic Duct, Nor am I 
ſenſible of any other reaſon why we can recall a 
Patient to Life who is in a deep Deliquium, with- 
out any Pulſe, but by communicating new Motion 
to the Chyle in the Inteſtines, whereby it is pro- 
pelled by their vermicular Contraction into the 
thoracic Duct; which being thus drove forwards, 
will alſo give the Blood a Tendence to the Heart, 
and recall it to its preſtine Motions. But this pe- 
riſtaltic Motion begins at the Oeſophagus, and ter- 
minates at the end of the Lium; the large Inte- 
ſtines not being agitated in the ſame manner, it 
gradually deſcends from the Pylorus to the begin- 
ning of the Cæcum; and ſometimes aſcends circu- 
larly from the Colon toward the Pylorus, being al- 
ways performed in but one Part of the Inteſt ines 
at a time, and never continued at once thro' the 
whole Tract. ER, 

The very tough and flippery Skins of Ani— 
mals, and many vegetable Fruits, are ſo opened 
by Maceration only, that after parting with all 
their alimentary Juice, they are caſt out dry in the 
Fæces. : e | 

The Quantity of diluent Liquor afforded by 
the Inteſtines to the Chyle, may be eſtimated from 
the great Extent of that Tube, from the great 
Number and Size of the meſenteric Arteries, which 
has been calculated by Borelli; alſo from the Ex- 
periments of RIH , whereby the ceraceous Inje- 


ction 
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ction paſſes thro the excretory Ducts of the me. 
ſenteric Veſſels into the Cavity of the Inteſtines; 


allo from the Appearance of the Aliment, which | 


is found not much thicker at the end of the Jim, 
than it was in the Stomach, even after it has parted 


with ſo much of its lacteal Juice; which is a ma- 


nifeſt Argument that it is ſupplied with a conſide. 


rable Quantity of new Juices, equal to what was 


abſorbed by the lacteal Veſſels ; for if it was not 
equal, the Relicks of the Aliment would become 
indurated in the ſmall Inteſtines; but this Juice 
can only be transfuſed into the Cavity of the Inte. 
ſtines by the meſenteric Arteries. 7 


Thus the Juices which are contained in the 
ſmall Veſſels of Animals and Vegetables, are pobr. 


ed out of their broken Tubes, and abſorbed by the 
lacteal Veſſels (Vid. F. 87. Ne. 7.) tor Nature 
now applies the ſame Force to diſſolve their Parts, 


as ſhe formerly did to unite them ;, yet the tough 


Skins and Membranes are not diſſolved by the di. 


geſtive Powers of a living Animal, becauſe Na- 

ture was employed conſtantly for four or more 
Months together in framing them; but the dige- 

ſtive Powers act upon them but a very {mall Space 
of that Time in order to diſſolve them. 


U The Particles of the Aliment are ſo far atte- 
nuated, as to be capable of paſſing the ſmall Ori- 
fices of the Lacteals, and aſcend thro? them and the 


thoracic Duct into the Blood, without forming 


Obſtructions or running into Concretions. Bodies 
are volatilized according to Mr, Boyle, either, 1. 
by increaſing their Surface ſo far, that their Weight 


cannot overcome the Reſiſtance of the Medium 
in which they aſcend. Thus a Wedge of Gold 


may be extended into ſuch an immenſe Surface, as 


to ſwim in Water, and very difficultly deſcend 
even in Air, notwithſtanding that Metal exceecs 


by 
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by its ſpecific Gravity the Weight of all other Bo- 
dies; or, 2dly, by applying a volatile and ver 
| moveable Subſtance to one that is fixed; ſo that 
the lighter Subſtance adhering to the heavier, car- 
ries it up with itſelf in a Sublimation. Thus Iron, 
which is ſo ponderous a Metal, is render'd ſo vo- 
latile by mixing with Sal Ammoniacum, as to ſub- 
lime in the Form of Flowers. Both theſe Methods 
are made uſe of by Nature to volatilize or attenu- 
ae the Chyle, whoſe Particles are expanded by 
Heat, and their Surfaces increaſed by Dilution; and 
the Liquor with which they are diluted being very 
lubtil and moveable, elevates with itſelf the more 
heavy and fixed Particles of the Aliment, and fo 
makes them volalile, The Change this way 
wrought in the Parts of the Aliment is fo great, 
that an Ox or a Man that feeds only upon Vege- 
tables, which contain an acid and fixed Salt, will 
thence make Blood, whoſe Salts are volatile, and 
naturally turn into an Alkali, The volatile Na- 
ture of Animal Subſtance is confirmed by a re- 
markable Argument of Bernier, when he relates 
that the Carcaſe of that vaſt Animal the Elephant 
turns all into Vapours in a few Days by the Heat 
of the Weather at Indoſtan, leaving nothing but a 
dry Skeleton. And thus alſo the human Excre- 
ments which are thrown about the Streets at Ma- 
cid in Spain, are in one Day dry'd by the Heat of 
tne Weather into an inodorous Powder, without 
infecting the Air with any Putrifaction. 

There can by no means be made a better Se- 
paration of the more ſubtil Parts of a ſoft pulpy 
dubſtance in an Emulſion, than by this Method of 
continually pouring in freſh Supplies of new Juices 
m a conſiderable Quantity; but this Juice poured 
nto the Inteſtines, is again ſtrongly expreſſed, ſe- 
prated, poured into them afreſh, and then again 

8 expreſſed 


another, in each of which it is compreſſed, atreny. 


pouring on a large Quantity of Water, then beatine 
them into a milky Emulſion, then decanting and 
expreſſing the milky Liquor, and pouring on freh 


earthy, and inſoluble Parts of the Seeds. 
| Microſcope, has occaſioned many to imagine thit 


which is ſtill further countenanc'd by the Inteſtines 


from the Lots of the periftaltic Motion, and the 
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expreſſed and conveyed into the Blood: and thi 
Emulſion is more perfectly performed by the ſot 
Parts of the Aliment being admitted into the ny. 
merous Cells of the Inteſtines, in order one af 


ated, and opened, meeting with a Reſiſtance jn 
every Part, except at thoſe Orifices which lead 9 
the Lacteals; by which means is obtained a com. 
pleat Separation of all the more fluid Parts in the 
Chyle. But this Emulſion of the Aliment is al 
the more exact, by being performed in fo long; 
Tube as the Inteſtines, through which it is mary 
Hours in paſſing, whereby all the more fluid an! 
nutritious Parts of the Aliment are drained off the 
more compleatly. In like manner a Separation i 
made of the more ſubtil and uſeful from thek{ 
ſerviceable Parts of oily and farinaceous' Seeds, by 


Water, repeating the Operation as before; by 
which means nothing will be left but the hard, 


1 The Orifices of theſe Veſſels being fo ſml 
as to eſcape the Sight, even when armed with ! 


the Paſſage of the Chyle thro* ſo ſmall Veſk 
can be explained no other way than by Suction; 


taken out of a dead Subject, and ty'd at each end, 
not tranſmitting any of the Air or Water wit 
which they were diſtended 3 which ſeems to argue, 
that there are no Pores in the Inteſtines capable of 
receiving any Liquor; but that is a Falacy ariſing 


Stricture of the abſorbing Orifices, which are fo. 


empty and collapled. So thick a Fluid as Mi 


would 


— — fo 
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would never paſs the Lacteals, if it were to ſuffer 
a free Paſſage, without Reſiſtance or Preſſure, thro 

the Tract of the Inteſtines; but its Paſſage is re- 
tarded, and moſt fluid Parts expreſſed, by the pe- 
italic Motion, as many times as the Chyle is ſuc- 
ceſſiyely applied to freſh lacteal Orifices, through 
which ſome of the more fluid Parts find a ready 
Admittance; for if a thin Tincture of Indigo Blue 
be injected into the Inteſtines of an Animal juſt 
kil'd, while they are yet warm and contracting, 
and you aſſiſt it with a gentle Preſſure, like what 
the Chyle ſuffers in the Abdomen, the Tincture will 
then viſibly enter the Lacteals, and tinge them of 


| a blue Colour; which is proved by an Experiment 


of the Royal Society, Phil. Tranſ. Abr. Vol. 3. p. 101. 


. Nor is it any Wonder that the Lacteals ſhould 
{o collapſe after Death, as to render their Orifices 


nviſible by any means, fince the excretory Ducts 
of the meſenteric Veſſels do the ſame ; for Wind 
cannot be preſſed thro? them into the Blood, not- 
withſtanding they are ſo large as to emit the cera- 


cous Injection thro? their Orifices into the Cavity 


of the Inteſtines. 
In four Qunces of Bread eaten by a faſting or 
hungry Perſon, there will always remain ſome nu— 


tritious Parts, capable of being abſorbed by the 


Lacteals, even after it has been digeſted i in the Sto- 


mach, and drained in the Inteſtines for a whole 


Day and Night; it is therefore advantageouſly re- 
tarded for that Purpoſe by the retrograde periſtal- 
tie Motion, with the numerous Valves, Convolu- 
tons, and great Length of the Inteſtines, whereby 


one Drachm of the ſame Aliment is ſucceſſively 
applied to, and drained at leaſt above a hundred 


times by freſh Orifices of the Lacteals, before it 
urives at the large Inteſtines. This Artifice of 
aure's protracting the Inteſtines to a conſiderable 
82 Length, 
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260 Action of the Inteflines F. 9b. 
Length, is continued almoſt univerſally thro' al 
Sorts of Animals, but with a ſurpriſing difference 
in their particular Dilpoſitions, according to their 
different Nature, and the Structure of their other 
Parts. The Inteſtines of a Hare are ſhort, tha 
they might not obſtruct the Swiftneſs of that Crea. 
ture; but then it has a large Cæcum, whoſe Cayi. 
ty is ſo divided by a ſpiral Valve, that it performs 
the Office of the longeſt Inteſt ines, tho? commo. 
diouſly wound up in 1o ſmall a Space. The v0- 
racious Dog or Wolt-fiſh has Inteſtines not above 
a Foot long, but then their Cavity 1s lined inter- 
nally with a beautiful ſpiral Valve, or Reduplics 
tion of their inner Coat, which retards the All. 
ment from a too quick Paſſage. The Range-deer 
of Lapland has very long Inteftines, but then they 
are ſmall or narrow, to facilitate the running and 
long faſting of that Animal. 


S8. 96. The Duodenum, or firſt of the ſmal 
Inteſtines, has this in peculiar to itſelf, that iti 
diſpoſed in a freight = Direction, being alb 
narrow, and without Inequalities or Valves 
connected to the Back by a Proceſs of the 0- 
mentum 3, and but very looſely, if at all, to 
the Meſereum; it is perforated near the End 
of its ſtreight Progreſs, for the Inſertion of the 
common Du# 4 of the Bile, and for the pan- 
creatic Duct of YV7r/ungins, which latter open! 
into the villous Coat by ſometimes a fingl, 
but frequently a double 5, Navel-like Aperture, 
either ſeparate or joined cloſe together ; there- 
fore the Chyle paſſes quickly thro' this Inte- 
ſtine, ſliding by its Perforations with but little 
Alteration, and parting with but * : 

actea 
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lacteal Juice; becauſe we are taught by the 
anatomical Diſſection of it, that there are very 
few Lacteals opening into it, and that the re- 
tarding Valves are much more leſs both in Size 
and Number than thoſe obſerved in the follow- 
ing Yejunum and 1hum, 


The Inteſtines were very early diſtinguiſhed 
by the Ancients into Tenuia, or ſmall; and Craſſa, 
or large; the Tenuia they again ſub- divided into 
the Duodenum, Fejunum, and Ileum. But the Mo- 
derns aſk, what neceſſity there is for impoſing di- 
ſtinct Names on the ſmall Inteſt ines, when they 
are but one continued Tube? An Anſwer is ready, 
that Nature has wiſely diſpoſed that Tube diffe- 
rently in different Parts; and that it was a Piece 
of Induſtry among the Ancients to obſerve and 
Ciſtinguiſh that difference according to Nature, 

It is remarkable that this is the only Inteſtine, 
with the beginning of the Zejurum, that is diſpo- 
ſed in nearly a ſtrait Courſe; all the reſt being ſur- 
priingly convoluted into various Turnings and 
Windings. ne — 

The Duodenum is connected to the Pancreas, 
and the Pancreas is inveſted by the poſterior La- 
nen of the Omentum , by this Communication the 
Duodenum is therefore connected to the Omentum 
and Loins, and to the Liver by the common Duct 
of the Bile ; which Connection was the more ne- 
ceſſary, as it uſually is not attached to the Meſen- 
tery, the common Support of all the other Inte- 
ſtines. 

Which is about the Size of a Gooſe-quill, its 
Aperture being furniſhed with a fort of Caruncle 
or Valve, which admits the Bile from the Liver 
to the Duodenum, but prevents any thing from 

83 returning 
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returning again out of that Inteſtine into the Dyk, 
which has been ſometimes found dilated to an in- 
credible Size by calculous Concretions. 

5 There are very few Inſtances of the pancreatic 


or biliary Ducts opening into the upper Part of the 
Duodenum; but in ſome of the rapacious Animal; 


thole Ducts are inſerted by three diſtinct Aper. 


tures; as in Fiſh, Lions, Tygers, Sc. but thei: 


Inſertion is ſo oblique, paſſing a conſiderable way 
between the Coat of the Duodenum, that they muſt 


of neceſſity be compreſſed whenever that Inteſtine 


is diſtended with Aliment ; for the Duns Chil: 


_ _ dchus paſſes firſt a little way between the external 
and muſcular Coat of the Duodenum, it then paſks 


about an Inch further between its internal villous 
and muſcular Coat; which Mechaniſm performs 
tne Office of a Valve, that the Bile may find a 
ready Paſſage out of the Duct into the Inteſtine, 
but that nothing might return that way back 
again. 


8. 97. It therefore appears from hence, that 
three different Fluids are received and mixed 
with the Chyle in the lower Part of the Dis- 
denum, where it opens into the Fejunum", to 
wit, the hepatic and cyſtic Bile, with the lym- 
phatic Juice of the Pancreas. The Jejunun 
is continued from the lower Part of the Duc 


| denum, from whence it ariſes nearly in a igt 


Angle *, and proceeding backwards from it, 
occaſions a Stoppage and Mixture of the Ble 
and pancreatic Juice with the Aliment. 


The Duodenum ariſes from the Pylorus, and 
terminates at its Incurvation, immediately beiov 
the Inſertion of the biliary Duct, where it beg 
10 
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to be called the Jejunum, becauſe it is generally 
found empty, and is diſtinguiſhable from the 
other Inteſtines by its large Number of Valves. 


The Ilium ariſes from the preceding Inteſtine, 
where its Valves become leſs numerous; and in 


this Inteſtine the Contents of the Stomach are 
found thicker as they are nearer to the Colon. 

When a perpendicular Cylinder changes its 
Courſe, ſo as to become paralle] to the Horizon, 


it forms a right Angle, which is eaſily demonſtra- 


ted by Geometricians, and occaſions a Check to the 
Motion of a Fluid paſſing thro' ſuch a Cylinder; 


as this Structure is therefore found at the end of the 


Duodenum, the Chyle, pancreatic Juice, and Bile, 


will be in ſome meaſure obſtructed, and be more 


intimately mixed before they paſs over the firſt 


Valve of the Jejunum. The Reſiſtance which the 


Contents of the Duodenum meet with in this Angle 


is ſo conſiderable, that in Animals which have been 


ſtarved to death, to render them more reliſhing, I 
have ſeen the Stomach full of Bile ; which not be- 
ing able to overcome the Reſiſtance of this Angle 
at the Jejunum, did yet make its way thro? the leſs 
reſiſting Pylorus. The Uſe therefore of the Duo- 
denum appears to be for mixing the Aliment with 
the Bile and pancreatic Juice, which is promoted 
by being check' d and retain'd ſome time in its Pro- 
greſs by this Angle of the Feſunum; tor it is cer- 
tain that it cannot abſorb ihr Chyle, becauſe it 
has few or no Lacteals; nor can it afford any con- 
liderable Quantity of the inteſtinal Juice, fince it is 
not connected, like the other Inteſtines, to the 
leſentery. bn 
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nually into the fame Inteſtine. Theſe thre: 


is oftentimes preſſed back again into the empty 
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Concerning the Mature and Action of 
the cyſtic and hepatic Bile. 


& 98. FF*HE Bile diſcharged into the Dur. 

denum is of two Kinds, either cu. 
{tic or hepatick. 'The Cyſtic Bile or that of the 
Gall-bladder, is thicker, darker colour'd, and 
more bitter i than the Hepatic, which floys 
immediately from the Liver; the Cyſtic doe; 
not conſtantly 2 run into the Duodenum, but 
only in a large Stream at ſuch a time as it h 
forced out by a Contratlion of the muſcular 
Coat 3 of its including Bladder, or by ſome ex- 
ternal Compreſſure 4. The hepatic Bile 5, which 
flows in a continual Stream from the Liver 
into the Duodenum, barely from the expulſie 
Force of the vibrating Arteries, and of Reſp: 
ration, is much thinner, /e/s acrimonious 7, and 
more pellucid than the preceding; with thel: 
the pancreatic Juice alſo flows almoſt conti 


Juices being mixed together with the Sal 
and Mucus of the Mouth, Orfophagus, Sto- 
mach and Inteſtines, form a viſcid and fret! 
Liquor 8 in the Cavity of the Duodenum, which 


Stomach, 


This is by much the moſt bitter Juice of at} 
which circulates in the Maſs of Blood, but it his 
2 ſort of bal ſamic Taſte joined with its Bitterne!s, 
hardly imitable by any other Subſtance, except Ka 

112 
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Far-wax, and the Bitterneſs of Elecampane. This 
Bile is more acrimomous and bitter, as the Animal 
's more VOracious, and better in Health; as we 
and in the Sea-Wolf, and in the Land Animal of 
that Name; but when the Body is diſordered the 
Bile is then made leſs bitter. 

Hence it is, that in Animals which have faſt- 
ed a long time, the Gall. bladder is fo full and di- 
flended with Bile, as to be almoſt ready to burſt. 
And I myſelf have ſometimes ſound the Gall-blad- 
der ſurpriſingly diſtended with a very bitter, yel- 
low, and viicid Bile in Swine, which have deſign- 
edly been made to faſt for ſeveral Days; for as the 
Cyſtic Duct ariſes perpendicularly upward out of 
the Gall-bladder, the Bile cannot aſcend out of it, 
unleſs it be preſs'd by a conſiderable Force. 

By the Contraction of the Fibres of the ſecond 


Coat in the Gall-bladder, which according to 


Ruyſch are muſcular, and variouſly interwove in 
different Directions, ſome of them running accord- 
ing to the Length of the Bladder, and others tra- 
verſing the former. Theſe Fibres being contract- 
ed by he Irritation of the Bile when become too 
acrimonious and abundant, occaſions the Gall. blad- 
der to diſcharge its Contents. 

+ When the Stomach is diſtended, it preſſes 


againſt the Gall-bladder, the Neck of -which is at 


that time inclined ; alſo the Action of the Dia- 
phragm aſſiſts the Liver and Gall bladder to diſ- 
charge their Bile, ſo that it is wiſely contrived for 
the Bile to be preſſed moſt plentifully into the In- 
teſtines when it is moſt wanted; that is. during 


the Digeſtion of the Aliment in the Stomach ; tho” 


it may alſo be forced out by other external Cauſes, 
and barely by comprefling the right Hypochondrium, 
as appears from the bilious Ructus which follows. 


The Bile js allo — diſcharged fo plentifully 


by 
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by Vomits, as to regurgitate in the Stomach; 
and Paſſengers who are unaccuſtomed to the Toſ. 
ſings and Air of the Sea, are commonly ſeiz'd with 
a convulſive Motion of the Diaphragm and Vomi— 
ting; in which they diſcharge the Bile mix'd with 
the Juice of the Stomach and Pancreas, called by 
the Sailors Water-gall. 

5 There have been ſome Anatomiſts who have 
1magined, that the Bile does not come from the 
Liver; but that the Bile, which they think is ſeps- 
rated in the Gall-bladder, is conveyed to the Li- 
ver, and there tranſmitted into the Blood ; bur the 
ſeem to have not ſufficiently conſidered the Nature 
of this Viſcus; for the Liver appears, from its 
Number of Blood-veſſels, to be intended for no 
other Uſe, than a glandular Secretion of the Blle, 
the Gall-bladder itſelf being too ſmall to afford ſo 
large a Quantity of that Juice as is daily diſcharged 
into the Inteſtines. But the Bile is properly of two 
Kinds; that which comes immediately from the 
Liver, has a ready Paſſage into the Duodenum; 
but the Paſſage of that from the Gall-bladder 1s 
more difficult, on account of the perpendicular 
Aſcent, and acute Angle of the cyſtic Duct ; upon 
paſſing a Ligature about the hapatic Duct, a Tu- 
mour ariſes between the Liver and Ligature ; therc 
1s alſo a conſtant Diſcharge of Bile from the Liver, 
when the Gall-bladder has been broke or cut out; 
to which we might add other weighty Redſons, 
that perſuade us the Bile flows from the Liver into 
the Duodenum. If any one objects, that only the 
more bitter Juice of the Gall-bladder ought to be 


calPd Bile, he is at liberty to call it Lympha bepa- 


{ica, or any other Name; and tho? it is true that 
the Bile may in ſome Cale regurgitate from the 
Duodenum thro? the common Duct to the Liver, 


it is yet to be doubted whether it paſſes ca 
105 
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Duftus cyſticus into the Gall. bladder; tho? it does 
not ſeem poſſible, if we conſider the Reſiſtance 
(aus'd by the acute Angle made between the cyſtic 
and hepatic Duct. Perhaps ſomebody may anſwer 
with Bohnius, that the hepatic Bile regurgitates in- 
to the Gall-bladder when its common Duct is ob- 
ſtructed; but I think ſuch Obſtruction will alſo at 
the ſame time much prevent the Bile from paſſin 
out of the common Duct into that of the Gall-blad- 
der; for the hepatic Duct being diſtended, will 
contract the Diameter of the Cyſtic, which, toge- 
ther with the Angle formed by them, will intercept 
the Bile from the Ductus cyſiicus. | 

6 Revenhorſt opened the Abdomen of a Dog, di- 
vided the Duodenum, and faſtned the Ductus cho- 
-docus to a Quill, which he inſerted into a Re- 
ceiver, where the Bile continually poured in, but 
| very dilute, and not much bitter; as it is alſo 
found in the Liver of a living Animal, or of one 
that has been lately killed, being very different 
from the Bile in the Gall-bladder, eſpecially in 
Swine, whoſe Liver and three biliary Ducts have 
a great Affinity to thoſe of the human Body. The 
Mildneſs of the hepatic Bile is very obſervable in 
eating the Livers of Fiſh, Fowl, and Quadrupeds, 

in all which that Viſcus is very pleaſant and palata- 
ble, whereas the leaſt Drop of the cyſtic Bile com- 
municates a very ſtrong Bitterneſs thereto ; the 
Quantity of hepatic Bile which is continually diſ- 
charged, much exceeds that of the Gall-bladder ; 
which will appear from conſidering, that the Li- 
ver is a much larger Gland than any other in the 
whole Body, a Viſcus conſiſting of more Veſſels, 
Without Fat or Muſcles, and of fo lax a Texture, 
that Water readily paſſes thro' the Vena porte into 
ite Cava; alſo from conſidering the great Force 
VIth which the Blood is impelled into the Liver by 


the 
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the two meſenteric Arteries, and the cœliac Artery 
ariſing from the Horta; but that it is alſo fil 
more confirmed by Experiment; for Revenhorſ col. 
lected it at the Rate of three Drams, or half an 
Ounce in two Hours, or ſix Ounces in four and 
twenty Hours, in a Dog; and therefore the Quan. 
tity of Bile ſeparated in the human Body, where 
the Liver is ſo much larger than that of the Dog, 
muſt greatly exceed the tormentioned Quantity, 
lt is ſometimes ſweetiſh, but always watery, 
and almoſt pellucid, being tinged but of a very 
pale Yellow; it is taken to be more bitter by Au- 
thors than it really 1s, becauſe they taſte the Mixture 
of it which paſſes thro* the common Dutt joined 
with the Cyſtic-Bile; but the chief of its Bitterneß 
proceeds from that of the Gall-bladder. 
This Liquor being retained in the Cavity of 
the Duodenum, till it is almoſt beginning to putrify, 
by ſtagnating in ſo warm a Part, is ſometimes by 
the periſtaltic Motion, or an external Preſſure, pro- 
truded into the Capacity of the Stomach, cauling a 
Bitterneſs in the Mouth and Fauces, and is vomited 
up under the Name of Bile. 


F. 99. The cyſtic Bile eſpecially corrects 
Aciditiesi, prevents the Chyle from turning 
Sowr, and impregnates it with its own Quali- 

ties; it is of a Saponaceous 2 and ſcouring Na- 
ture, diſpoſing Oil to mix with Water; it dil 
ſolves and attenuates reſinous, gummy, and 
other tenacious Subſtances, reducing them into 
an uniform Mixture; 1t 1s neither alcaline 3 
nor acid 4, but confiſts 5 of ſaline, oily, and ſpi- 
rituous Parts, diluted with Water, not combu- 
flible 6 till it has been firſt dried, being the 


moſt acrimonious Humour of any Circle. 
ting 
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ting? in the whole Body, eafily putrifying; 


and when putrified, very penetrating and vo- 
latile, tranſuding thro' all Parts of the Body. 
The Uſe of the Bile therefore, upon being 
mixed with the Chyle and Fæces, is to atte- 
nuate and diflolve the oily Parts, intimately 
mix them with the watery, to clanſe9 off 
Viſcidities, and ſſimulatèe ro the muſcular Fibres 
of the Inteſtines to their periſtaltic Motion; 
it alſo obtunds and corrects the ſaline and acri- 
monious Parts of the Chyle, dr/ofves 11 ſuch as 
were coagulated, and opens the lacteal Pa 
ſages'2 for the Reception of the Chyle; it 
excites the Appetite 13, and acts as a Fer- 
ment ia, in aſſimilating the crude or prepared 
Aliment. It is ſometimes diſcharged in heal- 


thy Perſons, by inſerting its Duct at the Bot- 


tom of the Stomach, as it uſually does in the 
Oftrich is, which is a moſt voracious Bird. 
The Effects of the Bile here deſcribed are poſ- 
ſeſſed in a much ſtronger Degree by that of the 
Gall-bladder 16, than that of the Liver 17. But 
what further relates to this Subject, will be 
conſidered when we deſcribe the Liver. 


There is no Subſtance in the human Body that 
putrifies ſooner, or to a greater degree, than the Bile; 
nor was that Juice ever found to turn acid; but 


upon ſtanding ſome time in a warm place, it pre- 
ſently turns rank and putrid of its own accord, 


and ſmells intolerably; but after ſtanding a con- 
ſiderable time, it contracts the Smell of Amber- 
greaſe. In ardent Fevers the Bile is extremely 
acrimonious, and gives the Fæces a cadaverous 
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Smell. From this Juice it is that the aceſſent Ali- 
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in the Duodenum, where they become ſaline or 
| Tweet; and hence it is, that in young Infants and 


are always found acid Contents, but not the leaf 
of any Acid in the Inteſtines; it alſo appears from 


is coagulated, precipitated, and variouſly changed 
in its Nature. „„ 


have adhered by mere Water; and ſuch is the Na- 
ture of Soap, a Body compoſed of Oil and alcaline 
the Gall of Oxen waſh out Spots of Greaſe from 


ing in a Lye of Urine, but ſucceeds much better in 


n colour, if the gummy Subltance was not to be 
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ments, upon which only many Animals feed, do 
not put off their acid Nature in the Stomach, but 


gouty People, who live only upon Milk, the Ex. 
ces caſt out of the Body are not acid, but bilious 
and yellow; and if the acid ſhould be ſometime 
ſo ſtrong as to overcome the alcaleſcent Property 
of the Bile, the Bile by that means is rendered in- 
active, and incapable of performing its Office, of 
attenuating and mixing the Parts ot the Chyle in 
the Inteſtines. In the Stomachs of Calves there 


Experiments, that the Bile being mixed with Acids, 


It appears to be ſaponaceous, by rendring olly 
Subſtances miſcible with Water; fo that the firit 
may be waſhed off from thoſe Parts to which they 


Salt; by whoſe Action Oils, terebinthinate Balſams, 
Gum-Reſins, and other reſinous Subſtances, which 
repel Water, are ſo reduced, as to be intimately 
miſcible with that Fluid. In the ſame manner does 


Woollen Cloaths; and thus alſo new Wool, which 
being covered with the greaſy Sweat of the Sheep, 
and rank Oil of the Comber, refuſes to take the 
Colour of any Dye, is uſually prepared by ſcour- 


one of Gall ; by which means it becomes bibulous, 
and ſuſceptible of the Colour. In like manner allo 
raw Silk, as it comes from the Worm, varniſhed 
over with a ceraceous Subſtance, wou'd never take 
fut 


« 
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frſt ſcoured off by a Lixivium made of Water and 
Gall. Paints, with the hard Gums of Juniper and 
Lac, and other glutinous Bodies, become eaſily di- 
Juted wirh Water, ſo as to run freely thro? the Pen- 
cil, when they have been firſt well ground with 
Gall upon a Marble: Therefore a Detect in the 
Quantity and Strength of the Bile, will leave the 
Inteſtines plaiſtered with too much of their gluey 
Mucus; but if it be too abundant or acrimonious, 
xs it fometimes is in Fevers, the Inteſtines are there- 
by denudated or excoriated, _ | og 
3 It has been aſſerted by Sylvins after Helmont, 
and by moſt of the Dutch Phyſicians after Sylvirs, 
that the Nature of the Bile comes neareſt to that of 
a volatile alcaline Salt joined with a volatile Oil; 
and that the Cymus of the Stomach being mixed 
with its acid Ferment in that Organ, and after- 
wards impregnated with the acid Juice of the 
Pancreas, does then paſs into a Fermentation with 
the Bile 3 upon which follows a Precipitation of 
the more earthy and feculent Parts, which deſcend 
thro' the Inteſtines, while the more fluid Part of 
the Chymus, being converted into a vital alcaline 
Nature, is taken in by the Lacteals. But we can 
ſee nothing by this whole Hypotheſis agreeable to 
Nature; the healthy Bile of the human Body is 
never alcaline, nor ſo much as ſmells urinous by 
the Heat of a Bath; and if it has any Odour, it is 
aromatic and grateful ; nor does it efferveſce with 
Acids, except only Oil of Vitriol, which will even 
cauſe an Ebullition with Water; but the Bile is 
render'd turbid and coagulated ſeveral ways, ac- 
cording to the different Diſpoſition of Acids. And 
if it were to be allowed true that the Bile efferveſces 
with Allum, which was objected to me by a pro- 
found Chemiſt, even that Obſervation is of no 
Force againſt us; becauſe Allum is not really _ 
| aci 
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acid Salt; nor does it cauſe an Ebullition with 


Acids, nor is the Origin ot Bile from Fire, which 
is the common Riſe ot all alcaline Salts ; nor dot; 
it proceed from an alcaline Liquor, ſince the Blood 
from which it was ſeparated is far from a lixivious 
Nature; nor has the Bile an alcaline Acrimony, 
for it it had, it would corrode and deſtroy the 


| 1tmall Veſſels where it paſſes 3 nor will it tinge that 


of Violets of a green Colour, as Alcalines do. We 
do not indeed deny that the Bile will turn into x 


very acrimonious Alcali barely by Putrification; 


but no rational Perſon will eſteem a ſound and 
healthy Subſtance to be of the ſame Nature as it 
appears after Putrifaction and Corruption. This 
is certain, that the Bile does not afford any vola- 
tile Salt by the Heat of boiling Water, much let 
will it afford any by a Heat equal to that of the hu- 
man Body ; and by this Rule we ought toattribute 
the inebriating Faculty of Ale and Spirit of Wine 
to Barley, becauſe they are prepared from that 
Grain, by its undergoing various Treatments and 
Alterations. And it you ſhould ſay with tome, 
that the Bile contains a latent Alcali, even that 


would not be true; for we are never ſenſible of an 


AlcAi in any Body, but it muſt ariſe from Fire or 
Putrifaction. 1 
+ The Hippocratic Sect of Phyſicians formerly 


maintained, even in this Unverſity, that the Bil 
was acid, in Oppoſition to the preceding Hypo- 
theſis; but thoſe ſeem to be ſtill farther from the 


Truth, becauſe the Bile can by no Artifice or 


Change whatever be render'd acid. If ſome ob- 


ject, that the green Stools of Infants ſmell ſowre 
trom the Mixture of Bile, they will even contra- 
dict Experience; for they afford an acid Smell, 
thro? a Defect in the Strength and Quantity of the 


Bile, or from the Aliments being turned acid by 


their 
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their too long Stay in the Stomach before their 
Mixture with the Bile ; for this Obſer vation no 
more demonſtrates the Bile to be acid, than Oil ot 
Tartar per deliquium can be proved acid from 1ts 
compoling Tartarus vitriolatus with Oil of Vitriol, 
2 Salt which is more acid than alcaline. 

Such is the Compoſition of the Bile from a 
chemical Analyſis. The Bile of an Ox's Gall-blad- 
der being firſt applied to a gentle Hear, exhales a 
watery Lymph, almoſt without Smell or Taſte, 
which equals three Parts out of four of the whole ; 
the Reſiduum in the bottom of the Veſlel being 
a glutinous, ſhining, and bitter Subſtance, of a 
yellowiſh green. Colour, which neither efferveſces 
with Acids nor Alcalies, and may be kept a long 
time without. putrify ing; this Subſtance being di- 
tilled in a Retort with a Heat of three hundred 
Degrees, affords much Oil; and by increaſing the 
Heat, a ſmaller Quantity: of a truly volatile Salt, 
leaving much Earth in the bottom of the Retort; 
from 12 Ounces of Bile there comes off 9 of Wa- 
ter, 2 Ounces and a half of Oil, and a Dram or two 
of Salt. Nearly the fame Proportion of fixed Salt 

and Oil is obſerved in the making of common Soap, 
about one Ounce of Lixivium being added to three 
of Oil ; which Ounce of Lixivium contains about 
ive Scruples of fixed Salt; ſo that the Proportion 
of the Oil will be to the Salt as 1920 to 100. But 
un the human Bile the Proportion of the Water to 

the Oil is as 10 to 2. to the Salt as 72 to 1, or 
lomething leſs 3 it was neceſſary there ſhould be 
more Water than other Principles in the Bile, thar 
It might form a fluid Soap, capable of being ſpee- 
dily mixed and diluted with watry Liquors ; and 
this is the true Compoſition of recent Bile ; but 
when the Bile has been putrified, it affords a larger 
(Quantity of a. ſtronger volatile Salt; which allo 
＋ holds 
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holds true of all the other Parts of the human By. 
dy after they have been putrified. 


Recent Bile extinguithes a red hot Coal; hy 
after its aqueous Part has been evaporated, it take 
Flame and burns; the Bile does not therefore 36 
in the human Body as Sulphur, but as Soap, or a 
Oil diſſolved in Water; but as for the oily and 
bitter Subſtance which is ſometimes reguregitated 
from weak Stomachs, that is indeed inflammable 


but it ſwims upon Water, and is very differen 


ſrom Bile, being the oily Part of the Aliment Pu- 
trifted in the Stomach. 
7 There is no Humour in the Body except th 


Ear-wax, and the Urine, which has an Acrimo- 


ny of the ſame nature with the Bile ; all the other 
animal Juices are much leſs acrimonious ; and 


thoſe two are real Excrements, depofited in thei 


proper Receptacles, and never returned again int 


the Blood. 


* The Bile is intimately mix'd with the Aliment, 
after it has been firſt diluted with the pancreatic 
Juice; which Mixture is promoted by their being 
retained and agitated in the warm Duodenum, in 
which Inteſtine the alimentary Maſs appears an uni 


form and frothy Fluid, the Bile not being capabe 
of exerting its Force upon the Aliment without a 


intimate Mixture. It diſſolves fat Subſtances, aud 
ſuch things as curdle with Acids; nor could oll 
Subſtances be capable of paſſing the Lacteab, i 


they were not firſt attenuated by the Bile. 


9 Some Men will raſhly ſwallow reſinous, olly, 
gluey, and terebinthinate Subſtances z which ſome: 


times adhere to the Duodenum, and cauſe an inci- 
rable Iliac Paſſion; but there are very few, if at), 


Obſervations of that Diſorder from this Cauſe, be- 


cauſe the Bile ſcowrs off thoſe glutinous Subſtances 
and renders them miſcible with Water; it atit- 


nuares 
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nuates ſuch Parts as were concreted, and renders 
them ſo fluid as to paſs the Lacteals. The Effi- 
cacy of the Bile in this reſpect is well known to 
Painters, who uſe the Gall of an Ox diluted with 
Water, to attenuate their grumous or concreted 


Paints, At the ſame time that the Bile prevents 


the oily and viſcid Parts from ſtagnating, and ad- 
hering to the Sides of the Inteſtines, it alſo bin- 
ders them from turning rank and cauſtic'; which 
they frequently would do to ſuch a Gegree in the 
Stomach and Inteſtines, if it was not for the Bile, 


as to endanger their Excoriation. It is by the Bile 


only that we are enabled to digeſt Buiter, Oil, and 
fat Meat; of which Subſtances we may cat more 
plentifully, as we have a larger Stuck of Bile ; but a 


Perſon that has little or weak Bile, woul | be great- 
ly injured by thoſe Subſtances ; and ſuch Subſtan- 


ces are ſo far from generating Bile, that they ob- 
tund and deſtroy it. 
% The Bile being mixed with the Fæces of the 


lateſtines, ſtimulates them to their periſtaltic Mo- 
lion, by which they are caſt out of the Body; and 


If it regurgitates into the Stomach, it the: e exc1-es 
Hunger; if it is obtunded or overpowered with 
Acids, it ceaſes to perform its Office; whereupon 
Obſtructions enſue, the Inteſtines are clogg'd up, 
and the Perſon is coſtive, Sc. If it abourd in 
Strength and Quantity, or becomes putrid, it oc- 
cations a Diarrhea, or purging, like that produ- 
ced by Myrrh and Aloes, which are pretty much 
of the ſame Nature with the Bile, __ 

The Milk which is taken into the Stomach of 


a Calf, quickly curdles, as well from the Ferment 


of the preceding Milk in the Stomach, as from the 
natural Diſpoſition of the Milk itſelf to that State; 
the ſerous Part of it is then drained off, and the re- 
mainder becomes a thick Cheeſe, which is ſtill fur- 
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ther drained in its Paſſage thro? the ſecond, third, 
and fourth Stomach of the ſame Creature, till ar 
length nothing bur a tough and Cheeſe-like Maſs is 
conveyed to the Duodenum, which is of ſuch a Na. 
ture, that it will almoſt turn into a horny Con. 
ſiſtence, as we ſee in the outſide of Cheeſes ; but it 
is no looner arrived in the Duodenum, but the whole 
tenacious Maſs is fuſed by the Bile, and is diſcharged 
in a fluid Excrement by the Anus, An eminent 
Gentleman liv*d a long time upon nothing but Milk, 
in order to be cured of the Gout 3; ſometime atter- 
wards he was troubled with an Oppreſſion at his 
Stomach, alinoſt to death; after which he vomited 
large round Lumps of a cheely Subſtance, I have 
allo obſerved the like Diſorder to ariſe from a De- 
tect of the Bile, and have ordered in that Caſe a 
mixture of Bile, with Venice Soap, which has quick- 
ly removed the hard Coagulations. We gene- 
rally find that thoſe gouty People who have a weak 
Bile are very coſtive, which may be remedied by 
Myrrh and Aloes, or other Subſtitutes for the Bil. 
2 By attenuating tenacious Subſtances, and ex- 
citing the periſtaltic Motion, it deterges the Sides 
of the Inteſtines, and ſets the Mouths of the La- 
Cteals at open liberty. 

Nothing excites the Appetite more than Bit. 
ters; Myrrh, Aloes, Wormwood, Elecampane, 
Sc. which ſupply the Weakneſs and Defect of the 
| Bile. The Bile even ſeems to be one of the prim. 
cipal Cauſes of Hunger in a healthy Perſon. We 
find that when the Stomach is full we have no Sen- 
ſation of Hunger, though it were filled only wich 
Water; but as ſoon as it is empty, if we are in 
health, we grow hungry again; becauſe when the 
Stomach is empty it is flaccid, and does not reſiſt 
the Paſſage of the Bile into its Cavity; which by 


irritating its nervous Papillæ, excites the uneaſy 
Senſation 
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Senfation of Hunger; which is confirmed by In- 
ſtances of gluttonous Men and voracious Animals, 
in which the Ductus choledocus has been found to 
open into the Capacity of the Stomach, 

14 [t cannot indeed be term'd a Ferment ſtrictly, 
unleſs by that Name we intend a Body capable of 
diſpoſing other Subſtances with which it is mix'd, 
to turn into its own nature; for in that reſpect the 
Bile may be fo calPd ; which is alſo confirm'd from 
its being a Juice the moſt animal or elaborated of 
any in the Body, it being ſeparated not from the 
Arteries immediately, but from the Blood which 
has paſſed thro? the Arteries, and undergone more 
Actions than any other Part of the Blood through- 
out the Animal; for having paſſed the meſente- 
ric Arteries and Veins, with thoſe of the Stomach, 
Spleen, and Omentum, it returns by particular Veins 
towards the Liver, and 1s then diſtributed thro? 
that Organ by a new kind of Arteries, the Vena 
Porte ; and then paſſes thro? the reductory Veins 
of the Liver, after having depoſited its Bile in 1ts 
proper ſecretory Cells and excretory Ducts ; the 
Bile therefore 1s not an excrementitious Fluid, but 
a principal Inſtrument in Digeſtion ; ſor it no ſoon- 
er diminiſhes in Strength and Quantity, but it oc- 
cations ſome chronical Diſeaſe, becauſe the Chyle 
is not rightly prepared; whence Dropſy, Cachexy, 
Leucophlegmatia, Sc. for a Defect in the Digeſtion 
of the firſt Paſſages cannot be repaired in the reſt. 
Du verney has demonſtrated the biliary Duct 
opening into the Stomach of the Oſtrich, which 
is a gluttonous hungry Bird. 5 | 

„ = 7 Es 

Which is all, or the greateſt part, formed of 
the hepatic Bile ; which cannot paſs into the Gall- 
bladder, but when it meets with more Reſiſtance at 
the Duodenum than it does at the opening of the 
eyſtie Duct; but the hepatic Bile, when arriv'd in 
F , the 


| | 
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| the Gall-bladder, is rendered more acrimonious 
= bitter, thick, and higher colour'd, by ſtagnating 
in {ſo warm and cloſe a Cell, and returning man 
| of its aqueous Parts again into the Blood by the 
imall abſorbing Veins. | 
| The Quantity of which is much larger than 
= that of the cyſtic Bile ; ſo that diluting a few Drops 
8 of the latter, it forms a penetrating Lixivium, to 
mix with the Aliment, _ 
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Concerning the Mature and Action f 
= the pancreatic Juice. 


§. 100, HE Pancreas * is a large congic- 
 merate 2 Gland, ſituated under 

the bottom, a little behind, and on the right 
Side of the Stomach ; 'tis inveſted by the po- 
ſterior Lamella 3 of the Omentum, and lies in- 
cumbent on the Duodenum : it is pendrulous 4, 
and continually ſeparates a ſalival Humour, 
by its glandular Structure, from the Blood of 
the celiac Arteries, which diſtilling from thei: 
infinite Number of ſmall Branches, is convey- 
ed at laſt in one common Du#s5, diſcharging 

the ſame in the Duodenum (F. 96.) 


This Gland is call'd Pancreas by the Ancients, 
as being all Fleſh, i. e. entirely eatable, without 
any Bones or Tendons ; or elſe from its being red- 
der than the generality of the other Glands in the 
human Body. It might be very properly called 
the largeſt conglomerate ſalival Gland of the Ad- 
en, for it agrees exactly in its Structure, 5 gu 

1 Cel 
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Veſſels, excretory Duct, and in the Nature of its 
Lymph, with thoſe of the ſalival Glands of L har- 
ton, ſeated in the Head; the Length of this Gland 
i about ſix Inches, its Breadth two Inches, and its 
Weight about four Ounces. 

: It is compoſed of ſeveral ſmaller Cluſters of 
Glands, each of which are ſub-diviſible into {till 
{ſmaller Bunches, from whence ariſe ſmall Emiſſa— 
ries, which opening into each other, at laſt termi- 
nate in one Duct ;z by which Duct the pancreatic 
Juice is diſcharg*d more plentifully, as that Gland 
s compreſſed between the Diaphragin and the Sto- 
mach diſtended with Aliment, 

3 In the human Body ; for in the ſmalleſt Ani- 
mals it is loweſt, and in Fiſh it almoſt fills the 
whole of the Abdomen ; its Situation in the human 
Body is well figur'd by Veſalius, after him Aſellius 
found a Cluſter of Glands near the Receptaculum 
Chi in Brutes, which he denominated Pancreas, 
but very improperly, ſince the Pancreas of the 


human Body does not come near the Meſentery ; 


hence it is that the Cluſter of Glands in the Meſen- 
tery has been called by Anatomiſts the Pancreas 
Aellii, to diſtinguiſh it from the true Pancreas of 


Virſungius, which is wrapt up in the Poſterior 


Lamen of the Omentum. 

+ The Situation of the Pancreas is juſtly exhibi- 
ted by Veſulius; and therefore Euſtalbius, who com- 
poſed his Tables to correct the Errors of Veſalius, 


has neglected the Situation of the Pancreas, and 


only given us a better Idea of its Figure, reſem- 


bling that of a Horſe-ſhoe ; but it is connected to 


the Colon and bottom of the Stomach, and is there- 

lore preſſed up and down at every Reſpiration, 
This Duct may be inj<&ted, ſo as to fill its re- 
moteſt Branches, after it has been firſt cleanſed by 
injecting Water. This Duct paſſes between the 
T7 cellular 
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cellular Coat of the Duodenum, then perforates its 


muſcular Coat, and opens into its Cavity; this 


Obliquity of its Inſertion prevents any thing from 
returning to the Pancreas out of the Inteſtine; 


which has been a Cale ſometimes obſerved. Vu. 


ſungius, the Diſcoverer of this Duct, was enviouſly 
aſſaſſinated in the Evening of the ſame Day when 
he publickly demonſtrated this beautiful Difco- 
very; fo that he could not proſecute the ſame any 
further; but the. Subject was afterwards taken u 
by Franciſcus Sylvius. | 


F. 101. The pancreatic Juice is limpid, and 
_ almoſt z7/ipi@ n, or a little ſaltiſh, conſtantly 
ſeparated and diſcharged in great plenty 2 by 
the Motion, Preſſure, and Warmth of the ci 
culating Blood and Parts near the Heart 3, 
eſpecially by the incumbent Stomach, when 
diſtended with Food. It is neither acid 4 nor 
alcaline 5, but nearly reſembles the Saliva b, 
as well with reſpect to its Origin, or the Vel- 
ſels and Glands by which it is ſeparated, as in 
its ſenitble Qualities, When the pancreatic 
Juice mixes with the Bile in the Inteſtines of 
a living Animal, it does not appear to make 
any Fermentation or zateſtine Motion 7, but 


joins ſmoothly and evenly with it: Hence it 


ſerves to mix with and dilute 3 the thick Parts 
of the Chyle, Muczs, Bile, and Fæces, to make 
an intimate and uniform Mixture of them all, 
and to render the Chyle fitter to paſs the La- 
Ceals 9, and mix with the Blood; to obtund 
or weaken the acrimonious Parts of the Chyle, 


and thoſe of the Bzle 10; to abate the Viſcidi- 


ty and Bitterneſs of the laſt, alter its Lo 
* 55 
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and unite it more intimately to the Chyle : It 
may likewiſe ſerve both as a Vehicle and a 
Menſtruum, to alter or change the Taſte, 


smell, and other Qualities of the various Ali- | 
ments into one uniform Nature ii; and to be } 
frequently returned into the Blood, and ſepa- 9 
nated in the Pancreas again, many times 12 un- j 
bi 

der the ſame Form and for the ſame Uſes. il 
Brunner and Swalve have obſerv'd the pancre- i 
atic Juice to be almoſt inſipid, in oppoſition to the bo 
other Phyſicians of that Day, and particularly 9 
Sylvius 3 who, to favour his Hypotheſis, ſuppoſed 4 
it to be acid; but the Taſte of this Gland is ſo mild 10 
and ſweet, that the /talians prefer that with the 1 


Thymus to any other Part in the Calf, and call it 
Bocca /aporita, or the ſavoury Bit. And if the pan- 
creatic Juice ever taſtes ſaltiſn in the human Body, 
it is from the large Quantity of common Salt ta- 
ken in with our Food, being often equal to half an 
Ounce in a Day, and is never changed into the | 
Nature of Animal Salts by the Actions of the Bo- | 
dy; for common Salt is extracted out of Urine, 
after fix Years ſtanding, as perfectly endued with 
all the Properties of Sea-ſalt, as when it firſt enter'd 
the Body. 5 | 
It is fo plentifully diſcharged into the Duode- 
mm, that de Graaf and Nuck have gather'd it in a 
Dog at the Rate of from two or three Drams to an 
Ounce in an Hour, being therefore ſeparated at the 
rate of one, two, or three Ounces in four and twen- 
ty Hours in a Dog that weighed not above ten 
Pounds ; notwithſtanding the Secretion muſt be all 
that time greatly retarded by removing the com- 
preſſing Force of the abdominal Muſcles, by open- 
ing that Cavity, and from a Contraction of the Veſ- 
| 1 5 ſels 
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ſels by the Cold, and a Diſſipation of the mollify. 
ing Vapours which lubricate the Viſcera of the A. 


Animal Oeconomy thro' the Tortures of the Ani. 
mal. Therefore if the Weight of the human Body 
be compared to that of a Dog, and if the Pancre; 
be alſo compared with the other falival Glands, 
being larger than all of them put together, (yet they 
ſeparate twelve Ounces of Saliva in four and twenty 
Hours) if we alſo conſider the conſtant Agitation 
of the Pancreas from the incumbent Diaphragm and 
Reſiſtance of the Stomach, together with the Preſ- 
ſure of the abdominal Muſcles, while the ſalival 
Glands, which lie immediately under the Skin, are 
neither fo conſtantly nor ſtrongly preſſed by the 
weaker Muſcles, of Deglutition and Maſtication ; 
to theſe we may add, the Warmth of the Cavity 
of the Abdomen, the large Diameter of its excreto- 
ry Duct, with the Force of the adjacent Heart and 
pancreatic Arteries: from a Conlideration of all 
theſe, it will appear that a larger Quantity of Fluid 


lival Glands ; and that the Weight of the pancre- 
atic Juice will not be much lefs than three Pound, 
ſeparated in the Space of four and twenty Hours; 
but in Fiſh and Inſects the Proportion of the pan- 
creatic Juice to the Aliment is ſtill much Jarger, 
ſince this Gland is found bigger than the Liver in 
many of the former. 
From which it is ſeparated only by the Dia. 
phragm and Pericardium ; to which we may allo add 
the Vibrations of the Horta behind the Pancress, 
with the adjacent cœliac, meſenteric, and ſplenic 
Arteries. 
+ It may ſeem ſurpriſing that ſo ingenious a Che. 
miſt as Sy{vius, and many other Anatomiſts, ſhould 


have ſo boldly aſſerted the falſe Principle of the 


Pal 
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pancreatic Juice being acid. They gave more way 
0 a prejudiced Notion and Hypotheſis than to 
Truth and ocular Demonſtration. The chemical 
Definition and diſtinguiſhing Marks of an Acid was 
then extant, and pertectly known to Hlvius; but 
among the many Properties of an Acid they cou'd 
not ſhew one in the pancreatic Juice; for firſt, it 


is not acid in a healthy Body, but by Mixture with 


the half digeſted Aliment, or ſome morbid Indiſpo- 


tion, it may have ſometimes appeared to contain 


ſome Particles of an Acid; nor cou'd de Graaf fo 
far relinquiſh the Truth, even under the Eye of his 
Preceptor Sy/vins, but that he confeſſed the pan- 
creatic Juice was often ſaline, ſometimes inſipid, 
very often ſaltiſn, and a little acid, and ſometimes 
only appearing entirely acid; but the Experiment 
which he made in a Sailor, that he opened while 
warm, and perceived an acid Taſte in the pancre- 
atic Juice, ſeems to have been performed without 
ſufficient Accuracy, for that ſome Part of the im- 
perfectly digeſted Chyle was mixed therewith. But 
the Taſte of this Juice is always faltiſh in the hu- 
man Body ; and in brute Animals, which do not 
ule common Salt, it is always infipid ; which is 
agreeable with Brunnerus, and Nature herſelf: It 
5 not however to be denied, but that the pancre- 
tic Juice may be ſometimes acid in thoſe Diſorders 
which proceed from a Redundancy of acid Parts in 
the Blood, thro' an Indigeſtion of the Aliment ; 
out the pancreatic Juice was never found by Expe- 
r1iment to ferment with any alcaline Salt; for it is ſe- 
parated from the Blood, which immediately before 
was alcaleſcent in the cœliac Artery, even according 
to the Confeſſion of Sylvius, who, together with 
Helmont, acknowledges the Blood to be of an oily, 
volative, and alcaleſcent Nature; but for an Acid 
9 ariſe from an Alcali, is a Change that was never 
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yet heard of in Chemiſtry, nor ever ſeen in any 
Experiment whatever; it therefore ſeems incredi. 


ble that ſuch great Alteration ſhou'd be made in 
that Fluid in ſo ſmall a time in its Paſſage thro 


ſuch ſmall Veſſels as thoſe of the Pancreas. Some 
will perhaps anſwer, that the pancreatic Juice is ſe. 


cerned from the nervous Fluid, and that according 
to Sylvius, that Fluid is of a ſubacid Nature; but 
we ſee no reaſon why the nervous Fluid, whoſe 
Subtilty eſcapes our Examination, ſhou'd be rather 


eſteemed an Acid than any other Fluid in the Body; 


nor does it ſeem probable that this ſubtle Fluid can 
be ſeparated in a ſufficient Quantity to ſupply 6 
large a Diſcharge as that of the pancreatic Juice; 
and laſtly, there will be the ſame Difficulty to con- 
ceive how the nervous Fluid, which is alſo ſepara- 
ted from the alcaleſcent Blood, ſhou'd poſſeſs any 
thing of an acid Quality. The pancreatic Juice 
does not tinge that of Violets of a red Colour, nor 
curdle Milk, Sc. If the whole Pancreas, together 


with its Juice and Duct, be taken out and boiled 


in Milk, it will upon keeping not turn ſowre, but 
putrid. Sylvias indeed aſſerts, that there is a h- 


tent Acid in the pancreatic Juice, but does not 


prove it; for ſuch an Acid, as is not of a ſufficient 


Strength to diſcover itſelf by Appearances, canrot 


be the Cauſe of ſo ſtrong an Efterveſcence as is a- 
ſigned to it by Sylvie; nor does there appear any 
other Reaſon why Sylvius ſhou'd aſſign the pan 


creatic Juice to be of an acid Nature, than to fen. 


der it conformable to his Syſtem, which required 
the Suppoſition of an Acid to cauſe a Fermentation 
with the alcaleſcent Bile. 

One might with more reaſon affirm the pan- 


creatic Juice to be alcaline, agreeable with the an- 


tagoniſts of Sylvius; but even that wou'd not be 


ſtrictly true; for which conſult (§. 99. N* 3, 
ie 
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6 The pancreatic Juice is like the Saliva in all 
Appearances, as well as agreeing in the Structure 
of its ſmall ſecretory Glands, which are aſſembled 
into one conglomerate and larger Gland, diſcharg- 
ing their Contents by their proper Ducts into one 


common larger and excretory Duct. It has been 


alſo frequently obſerved, that when Mercury excites 
a Salivation in the Mouth, at the ſame time there 
is often felt Pains in the Abdomen about the Pan- 
creas, and a Diarrhea follows in the room of a 
Salivation 3 the only Difference between the Pan- 
gens and ſalival Glands ſeems to be, in that the 
firſt is ſubject to the {maller and alternate Motions 
of Reſpiration, and is therefore more ſtrongly and 
conſtantly ſollicited to its Office than the ſalival 
Glands. 1 8 
The whole Doctrine of the Animal Oecono- 
my, Diſeaſes, and Practice of Phyſic, embraced by 
Sylvivs and his Followers, were founded upon this 


ſingle Hypotheſis, an Efferveſcence of the alcaline 


Bile with the acid Juice of the Pancreas, This 
Syſtem was quickly oppoſed in a ridiculing Stile 
by Carolus Drelincurtius, a Collegue of Sylvius, and 
ſtrict Hippocratic or Obſervator, in oppoſition to 
Hypotheſis, who conceal'd himſelf by the fictitious 
Name of Ludovicus le Vaſſeur, in a Libel de Trium- 


viratu Humorum ; in which he banters and ſharply 


runs down this Effervelſcence : at the ſame time the 


Hypotheſis was oppoſed by Deuſingius in a diffe- 


rent Method, rather by Facts and Experiments, 
than ſcholaſtic Reaſoning : theſe were again oppo- 
ſd in favour of the Sylvian Hypotheſis by Florent. 
Schutz l, Botanic Profeſſor at Leyden z and in a Trea- 
ule de Medicina veterum, he propoſes an Experi- 
ment for its Confirmation, vix. That the Effer- 
* veſcence of the Bile and pancreatic Juice in the 
„living Animal ought not to be denied, becauſe 


„ thole 
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<<. thoſe Juices do not appear to efferveſce out of 
* the Animal upon Mixture: but the Experimen 
is to be madè in the living Animal; therefore 
the Right Hypochondrium is to be opened in: 
living Dog, and a Ligature made on the Dy. 
denum about four Fingers breadth above the In. 
' ſertion of the biliary Duct, making another Li. 
«+ gature on the Inteſtine as many Fingers breadth 
© below the Duct; then return the Duodenum in. 
„ to the Avdomen, and let the Animal reſt ; and 
upon opening him a few Hours after, the In. 
„ teſtine betwixt the Ligatures will be found tende, 
«+ diſtended, and hot; and upon making an In. 
ciſion in it, there is diſcharg'd a Froth and great 
Stench; ſo that it is thus manifeſt by ocular 
„ Demonſtration, that the Bile and pancreatic 
Juice do efferveſce upo nmixing in the Animal,” 
The Sylvian Sect triumph'd in this Experiment, 

ſuppoſing it ſufficient to put an end to the Con- 
troverſy; but they ſhould have conſidered, that 
the ſame Appearances would have been produced 
by making the Ligatures in any other Part of the 
Inteſtine, below the Entrance of thoſe Juices, from 
the Inflammation that would thence ariſe, and from 
the elaſtic Air generated by the Fermentation of 
the intercepted or ſtagnant Chyle. Nor 1s there 
the leaſt Appearance of any Efferveſcence upon 
the Mixture of theſe two Juices in the living Ani- 
mal without making Ligatures, but the Bile ap- 
pears to mix and unite ſmoothly and evenly, with- 
out any Commotion, with the pancreatic Juice, 
upon opening the Duadenum in a living Animal: 
And upon mixing the recent Bile and pancreatic 
Juice taken from an Ox juſt kilPd, I have often 
ſeen by Experiment that they unite like Water 
with Water, without the leaſt Efferveſcence; te 
which we may add, that theſe two Juices do not 
| effervelce 


* 


A 


* 


* 
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eſſerveſce even in thoſe Animals where the pancre- 
atic and biliary Duct are inſerted into each other; 
ſo that they have an immediate Contact and inti- 

mate Mixture; as in Man, and ſeveral other Ani- 
mals, viz, the Fox, Cat, Sheep, Horſe, Elephant, 
Sc. Nor do thoſe Animals ſuffer the leaſt Incon- 
veniency in digeſting their Food, or in performing 
their natural and vital Functions, who have the 
pancreatic Duct inſerted into the Duodenum at a 
very great diſtance from the biliary Duct ; as they 
are diſtant from each other fifteen Inches in the 


Rabbit, twenty in the Hedge-hog, and even three 


Feet in the Oſtrich. | 985 
3 The pancreatic Juice is very thin, the Chyle 
of the Stomach is thicker, the Juice of the Inte- 


ſtines more viſcid, and the cyſtic Bile thicker than 


them all (for that may be ſometimes drawn out 
into Threads ; ) but as Soap does not act till it has 
been diluted with Water, ſo the Bile cannot exert 


its Efficacy till it has been firſt diluted with the 


pancreatic Juice; and this is the chief reaſon why 
the pancreatic Duct diſcharges its Contents into the 
Duodenum at the fame Aperture, or very near, 
with the Duct of the Bile, in much the greater 
Part of Animals. And in rapacious Birds, which 
ſeldom or never drink, this Juice ſeems to per- 
form the Office of that Liquor. 
By mixing with the Bile, it ſcowrs off the Glue 
of the Inteſtines, and diſſolves the groſſer Particles 


of the Aliment, fo as to render them paſſable thro? 


the ſmaller Orifices of the LaCteals. 
Alt ſo dilutes the Bile, that notwithſtanding it 
s mixed in ſo large a quantity with the Aliment, 


yet it leaves no Bitterneſs either in the Chyle or 


Freces, nor even in the Contents of the Lium; to- 
wards its lower end, notwithſtanding, it tinges the 
Contents of the Inteſtines with a manifeſt yellow 

Colour, 
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Colour, for the hepatic Bile is naturally much thin. 
ner, and diſcharged more plentifully than the cy. 
ſtic Bile ; and then the cyſtic Bile is diluted wih 
the pancreatic Juice, in the ſame manner as a large | 
Quantity of Milk obſcures a little Bitternck 6 
Wormwood, or the Acrimony of Mercury {ubli. 
mate; yet we ought not to conclude from thence 
with Helmont, that the Bile does not tinge the Fx. 


ces of the large Inteſtines; for as long as it is fe 


cerned in its due Quantity and Strength, the Fæcts 
are tinged yellow by it, and the more intenſely a 
the Bile is ſtronger ; but upon an Obſtruction of 
the Bile, the Faces are diſcharged of a white Co- 
Jour, as we obſerve in a Jaundice : it alſo ſeems 
not improbable, that the Strength of the Bile may 


be overcome by the larger Quantities of Chyle, 
pancreatic and inteſtinal Juices ; ſince it is appa- 


rent from Experiment, that different Liquors do 
upon mixture inſtantly change their Taſte and 
other Properties 3 thus the Bitterneſs of Silver dil 
ſolved in Aqua fortis, is ſuddenly deſtroyed upon 
mixing a little common Salt, the Silver being pre- 


cipitated to the bottom of the Veſſel, and the te. 
maining Liquor render'd very ſaline. = 


„This is one of the principal Qualities of the 
Saliva ; the Cow makes the ſame ſweet and pfea- 
ſant Milk from all forts of Herbs, both acid, bit- 
ter, and aromatic; and a Woman gives the ſame 
Milk from all forts of Food, except ſuch as are 
ſpirituous, and poſſeſſed with a particular aroma- 


tic Pungency ; which Change is owing to the Mix- 
ture of our other Fluids with the Aliment ; 4 


wit, the Saliva, Juices of the Pancreas, Stomach, 


and the Bile. 


12 There is not ſo much as a Dram of the whole 
three Pounds of the pancreatic Juice, which art 


daily diſcharged into the Inteſtines, conveyed 5 
with 
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wich the Fæces of the Inteſtines of a healthy Body, 
which are in that State very dry; it muſt therefore 
be again abſorbed into the Veins or lacteal Veſſels; 


and as its Paſſage with the Blood is performed in a 


very ſhort time, it may be again ſecerned and ab- 
ſorbed above a hundred times in a few Hours, re- 
turned with the Blood to the Heart, and again diſ- 
charged by the cœliac Artery into the Duodenum, 
under the Name and Appearance of pancreatic 
Juice, 


8. 102. From hence one may be enabled to 


vive a rational Anſwer, whether there are 
more than two Sorts * of Bile; whether the 
Bile is an Excrement 2 of the Chyle ſent to the 
Liver, ſeparated while Blood is made thereof 
in that Part; whether or 103, and bow far 4, 
it is ſerviceable in preſerving Health, and con- 


tinuing the ſeveral Actions of Life; whether 


the Juice of the Pancreas and Bile will admit 
the Hypotheſis of Helmont or SyFoiuss ; or 
whether they were both miſtaken; whether 
| they are the Cauſe of Life, by exciting and 
| maintaining an z nteſtine Motion © in the Blood; 
| what is the Nature of the pancreatic Juice, 
and what its Office; why it flows into the 


Ducdenum, together with (or at leaſt very near) 


the Bile7, And laſtly, whether the Animal 
cou d ſubſiſt well without 2t 8. 


We do not enquire fo much whether there be 


two Sorts of Bile in the Liver, diſtinct from each 
otner, the cyſtic, and hepatic, as whether there be 
mother, diſtinct from both of them, diffuſed thro? 
we whole Mats of Blood. The Foundation of this 
> Con- 
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Controverſy, which has occaſioned the Moderns tg 
depart from the Ancients, is as follows. We find 
that Blood diſcharged in Phlebotomy, quickly turns 
into a hard Cake, diſtinct from its Serum; which 
laſt is naturally tinged of a yellow Colour, by wha 
the Ancients called yellow Bile 3 the upper Part af 
the Cake of Craſſamentum, which is expoſed to the 
Air, appears of a bright Red, and is more ſtricty 
denominated Cruor or Blood; but the lower Part 
of the Craſſamentum, which is next the bottom of 
the Veſſel, appears darker or blackiſh, and is called 
by the Antients Atrabilis ; and laſtly, the wheyey 
Part of the Serum, which ſometimes looks milky, 
they denominate its Pituita, or Phlegm. Thek 
they made the four primitive Humours; amon 
which was the two Kinds of Bile, yellow and black; 
but the Name of Bile was apparently abuſed in that 
reſpect; for the Yellowneſs of the ſerous Part df 
the Blood proceeds from the large Quantity of red 
Globules mixed with Water; the upper Surface df 
the Blood appears redder, and more ſplendid from 
its Situation, being in Contact with the Air, be. 
cauſe the ſame grows black again, if it be inverted 
towards the bottom of the Veſſel; but neither Part 
has the leaſt ſign of Bile, nor is there any Quantity 
or Proportion of that Humour diſtinct from th 
Blood, the difference ariſing from the chief and lat 
geſt Part of the Blood itſelt. . 
The Ancients ſuppoſed that the Chyle wi 
drawn to the Liver by the Attraction of the mek- 
raic Veins, and elaborated by the digeſtive Faculty 
of that Organ; by which Faculty it was allo co. 
verted into Blood, and that the Bile was ſeparate 
at that time as an Excrement of the Blood, and 
conveyed into the common biliary Duct. All whid 
might be admitted, if the digeſtive Faculty of tte 
Liver be interpretated in a proper Senſe, a 
| [ 
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that the Chyle is not conveyed to the Liver, nor 
converted into Blood there; tho' it is not to be 
denied, but that ſome Part of the Bile may paſs to 
the Liver, after being abſorbed by the meſeraic 
Veins. 

The Bile has many conſiderable Uſes in the 
human Body, inſomuch that Health and a good 
Conſtitution gteatly depends upon a due Secretion 
of this Juice; which when vitiated, either in Quan- 
tity or Quality, cannot fail of producing obllinate 
Diſorders. The Bile 1s one of the principal In- 


ſtruments in Chylification ; for want of a ſufficient 


Quantity of this Fluid in the Jaundice, Crudities 
and acid Indigeſtions of the, Aliment, with whitiſh 
or grey-coloured Fæces are occaſioned in the Prime 


| /ie; by ſtagnating in the Liver, it forms Calculi 
in the common Duct of the Bile, and of the Gall- 


bladder; which obſtructing its Paſſage, renders 
the Chyle crude and undigeſted ; but when too 
much putrified or acrimonious, it occaſions Diar- 
rhæas, Dyſenteries, putrid Fevers, and various 


other malignant Diſorders. 


Helmont wrote before the Diſcovery of the 
Blood's Circulation; and if he had lived much lon- 
ger, at that Age, he wou'd have been un willing to 
have changed his Syſtem, which he had once form- 
ed, nor cou'd he well have departed from it: But 
35 there was nothing but the Circulation of the Blood 


which cou'd give Riſe to the Heat in the human 


Body, and as the Food, tho? cold and inanimate, did 
at laſt obtain the like vital Heat, and as ſuch Things 
as were acid were converted into a volatile Nature, 
that eminent Chemiſt was not ſenſible of any other 
Means of explaining ſo different a Change than by 
Fermentation or Mixture of contrary Principles, by 
which Heat and Motion might be communicated 
tar? the whole Body; for Helmont had found by 

U 2 Expe- 
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Experience that a conſiderable Heat might ariſe 
from the Efferveſcence of cold Bodies, as of Oil of 
Vitriol with fixed Salt of Tartar, which occaſions 
a ſtrong Heat; he allo had read in Fernelins, that 
the Pancreas was the Seat of chronical Fevers; that 
a fort of Juice was prepared in that Body, which 
afterwards mixed with the Aliment ; and that as the 
Bile, which is ſo extremely bitter, was alſo mixed 
with that Juice and the Aliment in the fame Part, 
he was calily perſuaded that an Efferveſcence muſt 
be occaſioned from the mixture of thoſe Liquors in 
the Duodenum, which imparted Heat and Motion to 
all the reſt of the Machine. | 
5 Thoſe Errors wes more excuſable in Helms; 
than in Sylvius, who was an expert Anatomiſt, and 
well acquainted with the Circulation of the Blood; 
and yet fo deſirous was he of imitating Helms, 
that he ſuppoſed a Fermentation, not only of the 
Bile and pancreatic Juice of the Dyodenum, but alſo 
another Efferveſcence to be made in the Right 
Auricle and Ventricle of the Heart, upon the Mi- 
ture of the Chyle, Lymph, and pancreatic Juice; 
Liquors ſuppoſed to be of an acid nature, with the 
volatile and fetid Bile and the Blood, which were, 
alcaline; and that from this Efferveſcence aroſe all 
the vital Heat and Motion of the Heart and rel! 
of the Body; allo that it was neceſſary for the Pre- 
fervation of Life, that there ſhould be a perpetual 
Conflict of an alcaline with an acid Salt: but it 
has before been largely demonſtrated that healthy 
Bile is not alcaline, and that the pancreatic Juice 
is not acid; to which we may allo add, that an 
Animal may live entirely without the pancreatic 
Juice, like thoſe who live entirely upon aceſſent 
Milk, or entirely upon alcaleſcent Fleſh of An, 
mals; from whence it will evidently appear, that 
che imaginary Conflict or Efferveſcence of thoic 
L1quors 
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Liquors which they ſo confidently maintained, is 
without any manner of Foundation. 

We before obſerv'd, that Sylvizs attributed the 
inteſtine Motion of the Blood to an Efferveſcence 
between acid and alcali; to wit, the acid Liquor 
of the thoracic Duct, formed of the pancreatic 
Juice, Chyle and Lymph intermix*d, and after- 
wards poured into the alcaleſcent Blood; which 
contrary Liquors beginning their Efferveſcence in 
the Duodenum, did not ceaſe it even in the Right 
Auricle and Ventricle of the Heart; but if it did 
occaſion fo ſtrong an Efferveſcence in the Duode- 
num, it is hardly intelligible by what means that 
Efferveſcence ſhould be continued thro? ſo man 
Turnings and Windings, eſpecially after being di- 
luted with ſo large a Quantity of an inſipid Lymph 
in the Receptacle of the Chyle and thoracic Duct ; 
nor can ſuch a Force be by any means equal to the 


Cauſe of fo ſtrong a Motion as that with which the 


Blood is projected by the Heart; it rather ſeems 
ſurpriſing that Men of ſo much Knowledge and 
profound Underſtanding ſhould propoſe ſuch falſe 
Syſtems, and thence deduce ſuch abſurd Conſe- 
quences. 

The ſaponaceous Quantity of the Bile is aſſiſted 
by being diluted with the pancreatic Juice, in or- 
der to mix the Chyle; in the ſame manner as grea- 

ly Wool is caſily cleanſed with Soap, by diluting 
and waſhing in warm Water, but not ſo well in 
cold Water; and not at all, if it were to be ſcow- 
red with hard Soap only, without the addition of 
lome diluent Liquor, | 
This ſeems to be countenanc'd by ſeveral Ex- 


periments made by an ingenious Perſon, who en- 


tirely cut out the Pancreas from ſeveral Dogs, who 
yet continu'd to live without any ſenſible Inconve- 


mence. The want of the pancreatic Juice in thoſe 
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Animals ſeems to be ſupplied by a more plentiful 
Secretion of the Succus gaſtricus, and of the Inte. 


ſtines, particularly the Duodenum ; but it alſo docs 


not appear that thoſe Dogs liv'd without any In. 


convenience, if they ſurvived the Operation any 


conſiderable Time; but that they frequently were 
ſubject to Obſtructions, Strumous Glands, and 
a ſort of hectic Fever. The Obſervation of Bran- 
nerus, that he had more than once found the par. 
creatic Duct, which he had before divided, agzin 
renew'd, ſeems to argue, that this Juice is not on] 
_ uſeful, but neceſſary to the well-being of the Ani. 


mal. Nor could that Liquor be deemed uſelek, 


becauſe the Abſence of it does not preſently incur 
violent Diſorders upon the Animal. Even what 
reaſonable Perſon would affirm the Spleen to be 
uſeleſs, becauſe a Dog may ſurvive after the Ex. 


tirpation of that Viſcus? It even cannot be affirm'd, 


that the moſt ordinary and ſeemingly inſignificant 
Parts of the human Body have not their proper 

Uſes ; for that would be detracting from the di- 
vine Wiſdom of the ſupreme Architect, who has 
ſo exquiſitely built the human Body, that it ſeems 
to be the greateſt Example of Perfection amongſt 

the ſublunary Beings. There are more than a few 
Hiſtories extant of Patients ſurviving the Loſs of 
a Limb, a Lobe of the Lungs, one of their Kid. 
nies, &c. But would any Body therefore pronounce 


thoſe Parts to be uſeleſs? Brunnerys proves this in- 


deed, that the Pancreas is not fo immediately ne- 


ceſſary to Life as Syluius would have it; but does 
not make it appear, that the Animal from whence 


that Viſcus was extirpated, continu'd to Jive in 2 


perfect Health,as before it was deprived of the ſame 
Viſcus. „ 
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Concerning the Propulſion of the Chyle 
into and thro the Jactea Deo ſe þ 


9.103. TY the Contraction of the longitudi- 
nal" Fibres of the Inteſtines which 


are inſerted into their external Coat as into a 
Tendon, the inteſtinal Tube is thereby wrink- 


led in that Part oppoſite to the Meſentery, 
which therefore reduces them from a ſpiral to 
a cylindrical, or ſtraight Form ; by this means 
the Inteſtines are relaxed on that Side connect- 
ed to the Meſentery, but contracted on the op- 
polite Side, whereby the ſmall Or:ſices 2 of the 
Lacteals, that lie next the Meſentery, are ſo 
opened and dilated, as to receive the more 
fluid, moveable, and ſlippery Particles of the 
Chyle, which there meet with a ready En- 
trance: In the mean time the Valves of the In- 
teſtines will be enlarg'd, made more prominent, 
and brought cloſer to each other by the ſame 
Contraction, ſo as to intercept and ſtop the 
Chymus in its Paſſage, and almoſt entirely ſhut 
up that Part of the Inteſtine thus moved or 
contracted. All which is more exactly perform- 
ed in the Jejunum, where the Valves are more 
frequent, prominent, and circular, the Lacie- 


als3 more numerous, the Contraction of the 


agitated Stomach is more ſenſible, and the 
Chyle more diluted, quickly paſſing along by 
ts Mixture with the Saliva, Succus gaſtricus, 
Juice of the Pancreas, and the two Kinds of 
Bile. e * 6 ns 1 or 
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are ſituated in the oppoſite convex Side of the Inte- 


Cavity of the Inteſtines will be leſſened, and the 
Valves brought into mutual Contact with each 


ner as Quickſilver is preſſed thro! Leather, The 


Chyle will be preſſed towards the lax Part of the 
- Ineeſtine;. 


the Cavity with ſuch large Apertures, as to tran{- 


teſtines ; but the lacteal Veſſels open moſt plenti- 
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' Thoſe longitudinal Fibres which are ſeated in 
that Part of the Inteſtines connected to the Meſen. 
tery, are not inſerted into the external or common 
Coat of the Inteſtines, ſo that there is no Contra. 
Ction in that Part which is ſupplied with the cellu- 
lar Membrane; but thoſe longitudinal Fibres which 


ſtines, fartheſt from the Meſentery, being faſter' 
to the external Coat, they contract the Inteſtines 
from their arch or ſpiral Form to a ſtrait cylindri- 
cal Figure; and by rendering them ſhorter, con. 
tract them into Wrinkles; but while the circular 
Fibres are contracted, at the ſame time the internal 


other; by which means the Chyle will be protru- 
ded into the lacteal Veſſels, much in the ſame man- 


muſcular Fibres of the Inteſtines may alſo be aſſiſt. 
ed in their Action by the Preſſure of the abdomi- 
nal Muſcles, which is ſtronger upon them where 
they are uncover'd by the Omentum, and touch tlie 
Peritougum ; but leſs on that ſide of them which s 
connected to the Meſentery, and therefore the 


_ * Beſides the lacteal Veſſels opening into the 
Inteſtines, the meſenteric Veſſels alſo open into 


mit the ceraceous Injection of Ryy/ch into the In- 


fully in that Part of the Inteſtines towards the 
Meſentery, but fewer on the Sides, as I have tre- 
quently obſerved ; but they are ſo diſpoſed, as not 
to admit any thing from the Inteſtines, only in the 
time of Digeſtion, when they are found full in li- 
ving Animals; al | which time the Lacteals — 

been 
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been alſo ſeen by ſome of the Family of Aſclepiads, 
as Galen informs us. Hſellius alſo conſtantly found, 
and deſcribed thoſe Veſſels in living Animals, 
which had been open'd a few H6urs after a Meal; 
but the Ancients being ignorant of the Receptacle 
and thoracic Duct of the Chyle, and being preju- 
diced in favour of the Liver, imagin'd that they 
convey'd the Chyle to that Viſcus. A Diſſolution 
of Indigo. blue in recent Urine being forced into 
the Inteſtine of a living Animal between two Li- 
gatures, may by Preſſure be forced into the La- 
cteals. „„ 3 | 
; Theſe are real Veins, if by Veins we intend 
ach Veſſels as return their contained Liquors to- 
wards the Heart. 1 | 15 5 


S. 104. The orbicular Fibres of the Inteſtines, 
inſerted into the Meſentery as into a Tendon, 
being at the ſame time contracted, they dimi- 
niſh the Diameter or cylindrical Space of the 
Tube, and preſs the Valves together, which. 
were before drawn nearer to each other ; by 
which means the Chyle being compreſſed, 
mixed, diluted, agitated, and intercepted in 


its Paſſage, is by the Force of the ambient Parts 


protruded chiefly towards the Meſentery, and 
there driven into the Mouths of the Lacteals, 
opening into every Point of the Inteſtine, ha- 
ving been before opened by the Periſtaltic Mo- 


tion! for the Reception of the Chyle; there- 


fore the Chyle does not appear to enter the La- 
Cteals by*its own Weight, or by the Force of 
any Efferveſcence 2. St art 955 
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ſes; which js quickly performed, fo long as th 


have their Sides diſtended into a larger Circle, thei 


will be abſorbed by the Lacteals while the Inte 
ftines are in their utmoſt Diſtenſion: on the con- 


tudlinal Fibres, the Chyle being propelled into the 
acting towards the Meſentery : it is alſo manifeſt, 


Force, but by an external Preſſure ; becauſe upon 
diſtending them with Wind, no Part of the Halu 


_ — 1 b 
P — * R „ 
% — > _ * 2 
*. 


298 Paſſage of the Chyle F. 104 


; * Upon a Ceſſation of this Motion, the Moti 
and Abſorption of the Chyle alſo immediately c 


periſtaltic Motion continues; for the Ladteal, 
which are viſible in opening a living Dog, do ng 
remain ſo long, but vaniſh almoſt in the Twink. 
ling of an Eye, by diſcharging their Contents ig 
wards the Receptacle, and being fill'd with Lymph, 
To this we may add, the Obſervation of the Ia. 
cteals remaining viſible a long time in ſuch as have 
been hang'd, from the Chyle being ſtopt in the 
thoracic Duct by the Compreſſure of the Lig. 
ture. IT 

2 This is an Opinion of Sylvias, or a falſe De 
duction from a falſe Hypotheſis ; for the Inteſtineʒ 
at that time when the Efferveſcence is made, wil 


Valves will be flatten'd, their pendulous Villi wil 
be contracted and ſhorten'd ; therefore no Chyle 


trary, it is apparent that the Chyle is abſorbed by 
the Lacteals, not in the contracted, but in the re- 
laxed Part of the Inteſtine, oppoſite to the long}: 


Lacteals by the Contraction of the annular Fibres 
that the Lacteals are not filled by any internal 


will enter them: to which agrees the Experiment 
made by the Royal Society, of forcing a Diſſolu- 
tion of Indigo-Blue into the Lacteals by Preſſure: 
it has been alſo before demonſtrated ($. 93. N* 1.) 
that the moſt natural State of the Inteſtines comes 
neareſt to a Contraction of them. 


$. 105, From 
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F. 105. From hence it appears, that the 
W Chyle which enters the Mouths of the Lacte- 
als, is improperly eſteemed to be a Compoſi- 
don of the ſolid and fluid Aliment only; for it 
alſo conſiſts in a great meaſure of the Saliva i, 
6 60.) and the thin Mucus of the Mouth 
. 65.) with the Mucus and thin Liquor of the 
W Oc/ophagus 2 (§. 73.) and Stomach, in conjun- 
W &ion with the cyſtic and hepatic Bz/e3 ($. 98, 
W 99.) the pancreatic Juice (F. 101.) with the 
@ lymphatic Humour of the Inte/ftines4 and mu- 
cous one of Peyerus, and perhaps a more ſub- 
e Liquor plentifully diſcharged out of the 
E infinite Number of ſmall Nerves 5 which ter- 
miꝗgnate in the Inteſtines; for all theſe Humours, 
Which are either ſwallowed, or are diſcharged 

and tranſuded into the Capacity of the Stomach 
and Inteſtines, always enter the Lacteals, either 
alone or mix'd with the moſt fluid Part of the 
Chyle, notwithſtanding the lacteal Veſſels are 
only conſpicuous © after a Meal. 
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WMWWe have before obſerved from Nuck, that 12 
Ounces of Saliva are ſeparated and diſcharged into 
the Mouth in the Space of four and twenty Hours ; 
but the Quantity of falival Juice which is abſorbed 
by the Lacteals in that time is ſtill much larger; 
for all that which was ſpit out in the Experiment 
of Nuck, wou'd have been abſorb'd by the Lacteals, 
and again ſeparated by the falival Glands ſeveral 
times in the Space of a Day; and therefore it is 
probable that ſeveral Pounds of Saliva pals daily 
thro' the Lacteals. 
That the Quantity of both theſe Juices is not 
inconſiderable, will appear from the Size of the 
5 Organ 
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Organ and Laxity of the Veſſels which open freely 


into the Cavity of the Oe/ophagus. 

Ihe large Quantity of this bitter Juice may be 
eaſily eſtimated. The Liver is an exceeding large 
Viſcus, and its Veſſels fo lax, that Water being in. 
jecred by the Vena Porte, finds a ready Paſſage into 
the Cava, and runs thro' the common Duct of the 
Bile; its Veſſels are alſo very large, if we conſider 
the great Diameter of the Vena Porte, and its ex- 
cretory Duct very capacious; if we therefore com- 
pare the Secretion made in the Kidnies, which ſe— 
parate no leſs than three Pound of Urine every Day, 
with the Secretion of this large Viſcus, it will ap- 
pear that not a few Pounds of the hepatic Bile are 
ſecerned daily in the Liver. Ones 

But the ſerous Secretion made in the Inteſtines 
from the meſenteric Arteries is ſtil! much greater; 
ſor thoſe Veſſels are not only very large, but alſo 


very lax and open, fo as readily to admit the cera- 


ceous Injection of Ruyſch to paſs freely into the Ca- 
vity of the Inteſtines: Theſe excretory Artericlz 
are alſo ſometimes the Cauſe of Diarrhæas, when 
no Aliment is taken, thro? a Loſs of Appetite. 

M. Rede has obſerved in his Diſſections of Animals 
in Florence, which have been ftarved to death with 


Hunger, that the Inteſtines have been relaxed, and 
the lacteal Veſſels full of Lymph, by their abſorb- 


ing theſe Juices. e 

The Diſcharge made by the ſmall Nerves of 
this Part is not therefore inconſiderable, becauſe it 
cannot be demonſtrated to the Eye-fight; for we 
ſee that a ſtrong Man in froſty Weather continues 


to perſpire a ſubtle Vapour thro' the contracted | 


Veſſels of his Skin ſo plentifully, as to make five 
Parts out of Eight of all his Diſcharges in the Space 
of four and twenty Hours; which is evinced by 
Sanftorius, and confirmed by Experience; but the 

oy - | great 
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great Number of ſmall Nerves which open into the 
Cavity of the Inteſtines, which are conſtantly warm, 
and compole a ſecretory Organ above threeſcore 
Hands long, ought greatly to exceed in their Se- 
cretion of a ſubtle and moift Vapour. 

6 The ſeveral Juices which we have before enu- 
merated, are not at all diſcharged with the Fæces 
in a natural and healthy State of the Body, but are 
abſorbed, and again conveyed into the Blood; but 
there is only one way for them to paſs thither, i. e. 
by the lactcal and meſenteric Veins ; therefore the 
ſcveral Juices which are continually poured into the 
Inteſtinesentirely pals thro' thoſe Veſſels without any 
Chyle when we are faſting, by which they are con- 
vey'd to the venal Blood, with that Blood into the 
Heart, and thence again into the Inteſt ines. It is 
but a ſmall Objection, that the Lacteals of a faſt- 
ing Animal are not conſpicuous, for that ariſes from 
the Smallneſs of thoſe Tubes, and the Pellucidity of 
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their Contents at that time; even lymphatic Veſlels, boy 
which are much Jarger than the thoracic Duct, are l 
ſeldom viſible upon the fame Account, if they are "i 
not tied; but yet no rational Perſon will deny the | 
Paſſage of a Fluid thro? thoſe Veſſels. ii 
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d. 106. We may therefore ask in this Place, 
whether the thinner, bilious, and more lym- 
phatic Part of the Chyle is not abſorbed by 51 
 bulous Ducts 1, which open into the villous 
Coat of the Inteſtines, and diſcharge their 
Contents into the meſeraic Veins, thence paſ- 
ſing with the Blood of the Vena Porte into the 
Liver, and affording freſh Supplies of new Mat- 
ter for the Secretion of Bile, This Queſtion 
is certainly anſwered in the Affirmative, by 
conſidering the great Number, Size 2, Stru- 
Fire, 
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ure 3, and Office 4 of all the Veins, particu. 


larly ſpent upon the Inteſtines, from the Paſ. 
fage of their venal Blood into the Porta, as 
into an Artery 5, from the bilious Nature or 
Diſpoſition & of their contained Blood; and 
from the large Quantity of Fuices 7 diſcharged 
into the Inteſtines, which are neither obſerved 
to be entirely abſorbed by the Lacteals, nor yet 


expelled with the Fæces; to which we may 


allo add the Arguments taken from compara- 
tive Anatomy in oviparous Animals 3, where 


the Chyle paſſes freely from the Cavity of their 


Inteſtines into the meſeraic Veins, there being 
no Lacteals found in thoſe Creatures ; to which 


add the patulent Openings of the ſmall Branches 
of the meſenteric Veins into the villous Coat of 


the Inteſtines in the human Body, the Abſence 


of Valves in thoſe Veins in the human Subject, 
with the ready Paſſage of theceraceous Injecti- 


on of Ruy/ch into the Cavity of the Inteſtines, 


upon injecting the meſenteric Veins ; when the 


Inteſtines are contracted by the periſtaltic Mo- 
tion, the meſenteric Veſſels are ſurpriſingly 
curled and twiſted. | 


+ Tt is no difficult Matter to prove a free Paſſage 


from the Inteſtines into the meſeraic Veins, inal- 
much as Water and ceraceous Subſtances being 1n- 


jetted into thoſe meſenteric Veins, readily paſs thro' 
them into the Cavity of the Inteſtine, and tranſude 
thro' every Part of their villous Lining; ſo that it 
is more than probable that the moſt fluid and aque- 


ous Parts of the Contents of the Inteſtines are ab- 


ſorbed by them; but it is no more ſurpriſing that 


the ſmall Mouths of thoſe Veins ſhould not be con- 
ſpicuous 
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ſpicuous to the Sight, than that the Orifices of the 
lacteal Veſſels ſnou'd not be vilible even by the beſt 
Microſcope. 

The Veins of the Inteſtines are much larger, 
and more numerous than the correſponding Arte- 
ries ; but the Arteries depoſit a conſiderable Quan- 

tity of a thin Fluid, by their ſtrong Contraction, 
into the Cavity of the Inteſtines; therefore the 
Veins ought to carry back leſs than was con vey'd 
by the Arteries; and therefore they ought to have 
been ſmaller, and leſs numerous, if they were not 


to receive other Supplies; which required the 


Trunks of the Veins to be much larger than thoſe 
of the meſenteric Arteries, 


Every Branch is convoluted into Waves or 


Arches, from the convex Part of which are conti- 
nued ſmall Branches in a ſtrait Courſe to the Inte- 


ſtines z which Structure being peculiar to the inte- 
ſtinal Tube, ſeems to import, that ſomething is 


perform'd in thoſe Veins more than is uſual in thoſe 
of other Parts; but the other Veins of the Inteſtines 
which come from the Cava, take a different Courſe, 
and paſs in ſtrait Lines to their Terminations in the 
Form of ſmall Pencil Bruſhes ; but what ſhould be 


the Cauſe of this Variation in their Structure, if it 


is not what we have here aſſigned ? 

The common Office of the Veins is to receive 
and convey a Fluid to the Heart, whether that 
Fluid be received from the Arteries, or abſorbed 
from ſome Cavity in the human Body, or drank 
in from the external Air? The Veins which re- 
_ ceive their Fluid from the Arteries, are the ſan- 
guiferous, or red Veins ; thoſe which abſorb from 
peculiar Cavities, or glandular Cells, are the bibu- 


lous Veins of the Omentum, Ventricles of the Brain, 

of the Stomach, Mouth, and Inteſtines, of which 

laſt we are here ſpeaking but it is apparent that 
the 
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the Branches of the Venæ Porte, which come from N 
the Inteſtines, ought to be numerated among thoſe Ir 
abſorbing Veins, from the Experiment of their te 

tranſmitting Injections into their Cavity; therefore v 

it theſe Veins open into the Cavity of the Inteſtines, 

and if their Office 1s to convey a Fluid from their de 
| Origin towards their Baſis, it mult neceſſarily fel. v 
| low that they receive ſome of the fluid Parts of the 
| Chyle contained in the Inteſtines, and conveyed A 
| with the Blood towards the Heart: nor is there fo 
any reaſon why any Body ſhould deny the Ingreß ſp 
A of Fluids, which have a Communication with the hi 
| patulent Orifices of the abſorbing Veins; for even ve 
| the callous Skin of the bottom of the Feet ſo pow. Ag 
| erfully abſorbs the mercurial Ointment, that this th 
| was the firſt and moſt ancient Method of curing. th 
| | the Venereal Diſeaſe by Unction ; and Inſtances th 
i. - are not wanting where the Mercury thus abſorbed 70 
| has reſumed its globular Appearance, and ſtopt 

in the Diploæ, between the Plates of the Cranium, / by 

after having cauſed a laſting and violent Head-ach, ap 
It is alſo the common Office of the ſanguiferous in 

Veins to receive thin Fluids, ſince all the Lym— 5 
phatics are diſcharged into thoſe Veins; and there- a | 

tore upon tying a ſanguiferous Vein, the Lympha- for 
tics become turgid, and more viſible : but the the 

lymphatic Veſſels receive a great Part of their Fluid ot! 

from various Cavities or Cells in the human Body; coz 
| for it is reaſonable to ſuppoſe, that the Liquor of the 
{ the Pericardium, that in the Abdomen, Sc. are con- the 
| ſtantly abſorbed ; fince if they were to be perpetu- Fl, 
| ally diſcharged, and not returned, a Dropſy mult | 
| enſue. Nuck infuſed two Pound of Water into the Sp; 
| Cavity of the Abdomen of a Maſtiff Dog, and upon any 
| opening the Animal ſome time afterward, there ing 
| was none of the Water to be found ; it is therefore [at 
| nothing extraordinary or diſagreeable with the tur 
| | | 


Nature 
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Nature of Veins, if the abſorbing Veſſels of the 
Inteſtines drink up ſome of their moſt fluid Con- 


rents, and tranſmit them into the ſanguiterous 


Veins. 

The Vena Porte propels the Blood of the ab- 
dominal Viſcera, like an Artery into the Sinus and 
Veins of the Liver, by which Force the Bile is 
propelled into its proper Ducts, and the Blood 
thro' the Anaſtomoſes of the Vena Cava; and it 


ſeems altogether probable, that as the Heart di- 


ſtributes all the Blood to the ſeveral Parts of the 
human Body, ſo the Porta alſo diſtributes the ſe- 


veral Humours of the Abdomen to the Liver; but 


as the Blood is diluted with all the lymphatic and 
thinner Juices of the Body, before it paſſes thro? 
the ſmall Veſſels of the Lungs, ſo in like manner 
the Blood of the Porta ſeems alſo to be dilu: ed be- 
fore it enters the ſmall Veſſels of the Liver. 
The Blood of the meſenteric Veins is of a 
' browniſh yellow Colour, and hardly congeals, but 
appears fluid when extravaſated, like other Blood 
in the Air, appearing rather the Conſiſtence of 
Lard, while the Blood of the Arteries appears of 
a bright ſhining Red, and quickly congeals ; there- 
fore if the meſenteric Veins received nothing but 
the arterial Blood, it ſhould, like the Blood of 
other Veins, become black, thick, and quickly 


congeal into a hard Cake; but as this is not 


the Caſe, and their Blood appears more dilute, 
thoſe Veins muſt conſequently receive ſome other 
Fluid beſides that of the Arteries. 

There are People who drink 12 Pounds of 
Spaw-water in a Morning, without difcharging 
any Part thereof by Stool, he whole Quantity be- 
ing con vey'd into the Blood from the Stomach and 
lnteſtines, and paſſed off by Urine; but the Na- 
ture of thoſe Waters is to exert a conſiderable Force 
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upon the Liver, which is the reaſon why we fre. 
| quently order them in the molt obſtinate Diſorders 
of that Yiſcus. As thole Veins are deſtitute of 
Valves, and have a free Communication with the 
Cavity of the Inteſtines, they frequently occaſion 
purulent Diarrhæa's, diſcharging the whole Sub. 
| | ance of the corrupted Liver, ſo as to leave no. 
| thing but its membranous Integuments behind, like 
| an empty Bag. If to theſe Conſiderations we alſo 
| add the immenſe Quantity of the ſeveral animal 
| Fluids which are convey*d into the Inteſtines, and 
| are not at all diſcharged with the Fazces, but re- 
| turned by the abſorbing Veins, it will appear alto. 
| gether neceſſary that there ſhould be more Veſſ:; 
| than the Lacteals, for the Tranſmiſſion of tho: 


© jt = 
Birds, and the reſt of the oviparous Claſs 6 
| Animals, are deſtitute of Lacteals, which wobl 


i have been in danger of growing together by long 
faſting; all the Chyle in thoſe Animals is taken up 
by the meſenteric Veins, which are ſo open as to 
receive the Wind with which the Inteſtines are di- 
R ſtended, by means of a Ligature and an additional 
Preſſure, ſo as to paſs into the Veins : but it is not 
reaſonable to ſuppoſe, that a Mechaniſm which 09 
| rains in ſo large, or the greateſt Part of Animals 
ſhould be entirely excluded from Quadrupeds, 0! 
viviparous Animals. 


s F. 107. If we therefore diſtinctly and ſept 
| rately conſider the ſeveral Appearances! and 
' Alterations of the ſolid and fluid Aliment from 
their firſt Entrance by the Mouth, till they 
| | have parted with their milky Juice by the La 
* cteals, the whole Buſineſs of Chylification wil 
| appear to be the ſimple Conſequence of the 
© Structure 
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Structure and Action of the ſeveral Organs and 
Veſſels, with the known Nature and Action 


of the ſeveral animal Juices therein employ'd, 


being demonſtrable by the Senſes and mecha- 
nical Reaſoning ; ſo that you may be thence 


able to judge for yourſelf whether there is any 
neceſſity for calling in the Aſſiſtance of obſcure 
and dubious Hypotheſes or Poſtulata 2, which 
have neither Reaſon nor Experiment3 to ſup- 
port them, to account for theſe Phenomena ; 


ſuch as a vital, innate, or digeſtive Heat and 


acrid Ferment 4 in the Stomach, volatilizing 
the Food; an operating Archeruss, or ſpiritual 


Cook; an alcaline Bile, converting the fixd 
reid Chyle into a volatile alcaline and faline 


Nature; a fictitious Acrimony in the pancre- 
atic Juice fermenting® with the alcaleſcent Bile; 
1 Depuration of the Chyle by a Precipitation? 
of its Fæces, equally falſe and imaginary with 
the feripatetic 8 Qualities and galenic Faculties, 


with the Ferment, Ebullitions, and Efferveſcen- 


ces of the Chemiſts; and the innumerable other 
alle and pernicious 9 Hypotheſes miſleading 


from the Truth. A Perſon may hence alſo be 
able to judge why the periſtaltic Motion io is 
performed only in the ſmall Inteſtines; and 
why that Motion continues in a deliquium A. 


"mi ii; and even after Death, when the Inte- 
ſtines have been removed from the Body for 
ſome time; whether it is not extreamly neceſ- 
lary to urge the Parts in a Syncope to their 
former Action for continuing Life; and whe- 
ther or no this Motion is not compoſed of a 

- ws a Syſtole 
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Sy/tole and Diaſtole of the wy of the Inte. 


ſtines as in the Heart. 


1 That i is, the whole Buſineſs of Chylification, 
or that Function of the human Body whereby the 
ſolid and fluid Aliments are reduced to a thick, 
| tweet, and milky Juice, paſſing into the Ladteas; 
the Cauſes of which Changes in the Food, reſide 
partly in the Aliments themſelves, and partly in 
the Action of the ſeveral ſolid and fluid Parts of 
the human Body, which we have hitherto deſert 
bed as acceſſary to that Office, 

By Poſtulata we underſtand ſuch evident Truths 


as need no Proof, and may be ſafely relied on for 


certain; notwithſtanding other obſcure and ima- 
ginary Deductions may thence be framed : which 
Poſtulata in Phyſic ought to be no leſs evident, 
than the Appearances to be explained by them, 
otherwiſe they are to be rejected; they differ from 
potheſes, in that the latter are only Suppoſittons, 
without any evident Proof; whereas Poſtulata are 
certain and evident Propoſitions, but not yet de- 
monſtrated ; yet they muſt be allow'd equally true 
as Demonſtration itlelf. 
B By Experiments we underſtand an Obſer vation 
of the Changes in natural Bodies by our Senſes, 
which always appearing in the ſame manner is the 
| Baſis upon which all true Reaſoning is founded; 
thus we are acquainted by Experience with ſome 
of the Appearances of the Body, as that it 1s ex. 
tended in three, and no more Dimenſions, &. 
upon which Phenomena we build a large Part of 
our phyſical Reaſoning ; but if we truſt more t0 
Reaſoning than Experience, we then become la- 
ble to Falacy. 
All the known vegetables which are emploj- 
ed! in human Affairs, afford a fixed alcaline Salt by 
Calcination; 
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Calcination 3 but the ſame Vegetables being diſ- 
ſolved by the Action of the digeſtive Organs in a 
healthy human Body, do not afford one Grain of 
a fixed, but a conſiderable Quantity of volatile al- 
caline Salt. When Helmont obſerved this Change, 
which muſt certainly be more than a little ſurpri- 
ſing to a Chemiſt, appriſed of the Difficulty there 
is in Nature of converting a fixed into a volatile 
Salt, he pitch'd upon an Example or Compariſon 
of the Sal purgans Sennerti, where a fixed Alcali 
being mixed with a volatile acid Spirit, is ſubli- 
med into a volatile Salt; he was therefore perſua- 
ded that an acid Ferment muſt reſide in the Sto- 
mach, which volatilized the fixed Salt of the ve- 
getable Food: but this Hypotheſis has before been 
too largely confuted ; for there is no ſuch thing as 
an Acid in any Part of the human Body, except 
what is taken in from the Food; and many Peo- 
ple who feed entirely upon Fleſh and Fiſh, with- 
out any acid or aceſſent Subſtance, form the ſame 
Blood and Juices with thoſe that feed upon Vege- 
tables; nor is it any Matter of conſequence, whe- 
ther we uſe aceſſent or alcaleſcent Food, ſince good 
Chyle may eaſily be made from both under proper 
Circumſtances. | 7 rn. 
The Word Archzus among the Ancients ori- 
ginally ſignified the firlt Being of all Things; but 
the Word was formerly abuſed by Baſil Valentine, 
after whom the Chemiſt uſed it to ſignify that 
Faculty of organic and vegetating Bodies, where- 
by they converted other Subſtances into part of 
themſelves. In this Senſe the Term Arcbæus was 
receiv*d by Paracelſus; and Helmont more expreſly 
ules it to ſignify a Being between that of the con- 
ſcious Mind and inactive or common Matter, 
which directed all the Functions of the human 
Body in health, cured Diſeaſes, and ſometimes 


X 3 cauſed 


* > — = 
x -£ — AR . r 1 4 . ow EF — þ 
r | 2 e 
n = * 
= p - — * — 3 


— 
r 
2 5 % a. Sin > * * — a 
1 v hu Dr» A 1 wag x A n n 
rr 
„ "Ds * | a 


2 — e THis . gs * "XI oy ” 5, at = 3 ag OIL F203 . — 
« A WY : Sz” 4 1 r *- vat > C 
5 . 2 r 822 22 Ws =; " — 1 _ — — r F - - — 
—— f = PX . N + © 2 * 'v - Es 9 Nang 9 — N l - _ = ww - 24. — . 42 . ; 4 - 
43 * * e as « 4 i. IR WN 2 * a U. 2 e . 0 * 122 - 
<5, 4195, omen. xo. Ro. e m2 —— * ——— of. gs A. F — — —— = 
ZE evo. > Serra Re, onto wor and ö 7 — —— — r 1 = o 4 
* - 5 5 — 


ey ug 


r 


13 by 
1 
181 
i146 
. 
EE 
vo 
4153 5 
1 
. 
Z+ 1 
uy 
5 19 
. 
* 7 | 
® > 3% 
2 9 
* 1 
N 
N 3 1 
I 4 
4 
4 2. 
* 


bi 

ö 
16 7 
4+: . [4 


93 1 KK 2 


310 Paſſage of the Chyle F. 107, 
cauſed them, &c. The Philoſophers thought it 
neceſſary to frame ſuch an Hypotheſis, becauſe the 
human Body appeared to them ſo admirably and 


mechanically built, and ſupplied with various Ar- 


tifices, that they thought it impoſſible ſo many 
different Actions, variouſly depending upon one 


another, ſhould be pertormed without the Afiſt- 


ance and Regulation of ſome intelligent Being; 
but they were not willing to attribute that Office 


to ihe immaterial Soul, becauſe it would from 


thence follow, that we muſt be ſenſible of every 
Action performed within us, and that we muſt 
even be cap ble of governing the ſeveral Functions 
which we term vital, It is not neceſſary, and 
therefore we ſhall not give ourſelves the Troubl: 


to confute this Hypotheſis. But it ſeems hardly 


credible that He/mont madly believ'd all to be trut 
that he wrote upon the Archers ; and when he ſays, 


that the Arches craves, chuſes, digeſts and expels 
the Aliment, he ſeems to intend no more, than 
that the Food is deſired, ſelected, digeſted, and 


expelPd by ſome unknown Power. But one might 
as well confeſs their Ignorance of the Cauſe of any 
Action, as attribuie it to ſome imaginary and un- 
known Being, of whoſe Exiſtence, Nature, Actions, 
and Manner of Operation, we have not the leali 
Knowledge or Aflurance ; we are indeed tenfibis 
that the Cauſes of many Functions in the human 
Body are merely mechanical; and we alſo know 
in general, that Life, Health, and all the Actions 
of the human Body, proceed from the conjurd 
Action of innumerable phyſical Cauſes, aſſembled 


in ſuch a manner into one united Body and Mind, 


as to be capable of continuing and reſtoring the 
ſeveral Offices of the human Machine; nor does 
t require any more than one original Cauſe to pu! 
it in motion; like a Clock, which when once put 

jt 
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in motion, will continue the ſame, and perform its 


ſeveral Actions during the whole Space of Time for 


which the Wheels and Works are adapted. 

The Chemiſts have generally made uſe of Si- 
milies, taken from their own Operations, in order 
do explain the Separation of the fluid and nutritious 
ſuices from the excrementitious and uſeleſs Part 

of the Aliment; e. g. If an Ounce of Silver be 
diſſolved in Agua forlis, the Liquor appears uni- 
form, limpid, and bitter to the Senſes; but if Spi- 
tit of Salt be poured into that Solution, there ariſes 
1 Commotion, and the Silver precipitates to the 


bottom, reduc'd to the Form of what they term a 


„ rn 
Much in the ſame manner Verbeyn imagined the 


Food was diſſol ved in the Stomach by an acid Men- 


ſtruum, which upon mixing with alcaline Bile, oc- 


caſioned a Fermentation, at which time the moſt 
ſubtil and fluid Part, which had acquired a volatile 


ſaline Nature, was impelled into the Veins, while 
the more groſs, uſeleſs, and heavy Parts were con- 
verted into Faces, Sc. But all this Scheme falls to 
nothing, upon demonſtrating that no ſuch Effer- 
veſcence happens in the human Body. 

* A Parcel of lazy Philoſophers, who explain'd 
every thing, as well as Phyſic, by the mere So- 
phiſtry of the Schools, improperly accounted for 
Digeſtion by unknown Faculties, as the attractive, 
retentive, digeſtive, expulſive, and aſſimilating 


Faculties; but they are not much leſs excuſable 


than the Chemiſts, who had Experiments to al- 


ledge for the improper Deductions or Explanations 


made from them; whereas the Peripatetics neither 
made falſe Propoſitions, nor alledg'd Experiments, 
but entertain'd us with mere Words; which Words 
may be admitted, if we do not take up with them 
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for an Explanation of the Appearance, of which 
they are Names only. 
3* A Ferment was defined by the ancient Che- 
miſts to be a Subſtance, which being mixed with 
another, converted it into its own Nature. Thus 
a Grain of Wheat becomes augmented in a proper 
Soil to a hundred, each of which are capable of 
producing a hundred more; ſo that the ſecond 
| Produce of the fir{t will be a thouſand Grains of 
Wheat, all of the ſame mealy and nutritious Na- 
ture: but the ſame Soil will alſo nouriſh vey 
ſtrong Plants, ſuch as Spurge, Eupborbium, and Mu- 
ſtard; there muſt therefore be ſomething in the 
Wheat which converts the common nutritious 
Juice of the Earth into its own particular Sub- 
flanc2; which would have been quite different in 
other Plants : but how ſmall js that ſeminal Par- 
ticle, the whole Grain of Wheat does not exceed 
the Weight of a phyſical Grain; and if you again 
ſeparate he Seed-Leaves, or Placenta, with "the 
Integuments, mealy Cells, and Radicle, there will 
then remain a Particle ſo ſmall, as not to exceed 
a little Grain of Sand ; and yet in that Particle, 
no bigger than a ſmall Grain of Sand, lies con- 
ceaPd the Power by which the Juice of the Earth 
is converted into ten thouſand Plants; a Juice, 
which in its own Nature is quite different from 
the Subſtance which it forms: and this Power cf 
Tranſmutation has been denominated by the Che- 
miſts a Fermeni. They were indeed excuſable, as 
being ignorant of the mechanical Structure of the 
human Body, whereby all Sorts of Aliments are 


converted into animal Fluids and Solids, and ren- 


der'd capable of re- producing our Species: but 
who would believe that a Man may be form'd of 
Flour and Water, yet we ſee that Children are nou- 
riſh'd and grow — and from the ſame Sub- 


ſtance, 
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ſtance, by the Power of the human Body, may be 
formed Semen Maſculinum, which being received 
into the Uterus, re- produces our Species: And in 
this Senſe the Term may be excuſed, being other- 
wiſe but little agreeable to the Idea which it ex- 
preſſes z but if by the Word Ferment we underſtand 
with the modern Chemiſts, a Subſtance capable of 
exciting an inteſtine Motion in Bodies, whereby an 
Alteration or Change is made in their Nature ; or if 
we underſtand by it a Conflict of oppoſite Salts, 
the Word is then ſpurious, may be the cauſe of 
Error, and ought to be rejected. = 

If theſe imaginary Hypotheſes reach'd no far- 
ther than the Profeſſor's Chair who ſtarted them, 
it would be Matter of little conſequence to avoid 
them, and they would do no great Damage ; but 
they even advance into the Practice of Phyfic, and 
are often fatal to the Health and Lives of Patients. 
Thus the Patrons of an acid Ferment being the chief 
Cauſe of Digeſtion in the Stomach, deriving Fe- 
vers alſo from a Redundancy of the fame Acid, at- 
tempted their Cure by volatile, oily, lixivious, and 
alcaline Salts z which for a while became almoſt an 
univerſal Practice, and may ſerve as an Inſtance 
how the elegant Notions of a Profeffor may be 
propagated by his Pupils, to the great Prejudice 
of the Healths and Lives of the Sick. 

By which Motion the Aliment is preſſed back- 
ward, forward, and into the lacteal Veſlels ; other- 
wiſe the Aliment would find a ſpeedy Paſſage thro' 
the Inteſtines out of the Body ; but it is fo retain- 
ed in their Cells by the periſtaltic Motion, that 
only the groſſer Parts are propelled into the large 
Inteſtines, and the more fluid retained in the ſmall 
ones by a ſurpriſing Artifice, not to be parallel'd 
by any other Contrivance. 

If the Heart of a ſtrong Man ſhould ſtop but 
one Moment, he falls down, grows cold, appears 


dead, 
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dead, his Limbs become ſtiff, and all the ſolid 
Parts of the Body come nearer into contact with 
each other, the Fluids being propell'd from all the 


ſmall Branches of the conical Veſſels from their 
 Extremities towards the Heart. In like manner 


allo the Chyle may continue to be propell'd thro 


the Lacteals and thoracic Duct into the ſubclavian 
Vein, by the Force of the periſtaltic Motion, yet 
remaining; But the Heart is no ſooner irritated by 
this new Supply, or by any other Means, than it 


returns to its former Action; and if the Machine 


is entire, the Man may by that means be revived, 
In a common Syncope we find that the Functions 


are reſtored by the Aſperſion of cold Water; and 
there have been ſeveral Inſtances of People who 
have been given out for dead in a Plague, that 
have recovered their Life and Senſes upon being 


expoſed to the Cold, various Agitations, and the 
ringing of Bells. Pyerus having therefore taken 
the Hint from Nature, produced the like Effect 


in his anatomical Diſſections, recalling the Heart 


to its proper Motion by inflating the Veins. 


wm 


Concerning the Mature and Expulſiur 


of the Faces. 


E come now to a naſty, but neceſſary Bu- 
ſineſs, the Expulſion of the Fæces, being 
one of the Neceſſaries of Life, without which we 
cannot long ſubſiſt. When the Great Alexander 
was upon his Succeſſes congratulated by his Flat- 
terers with the Name of a God, he frankly con- 


feſſed that his Subjection to Sleep and Women 


proved him but a Man; he might alſo bare oe 
— 4. ab 
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ded, that, like other Men, he was neceſſitated to 
this Office of going to ſtool. 


F. 108. The grofer Parts ' of the Aliment, 
which are ſo compact and ſolid, that they can- 
not be ſufficiently attenuated to enter the La- 


Aeals, by the Action of Maſtication and Chy- 


lification in the Stomach and Duodenum; are 
yet more perfectly drained of their ſucculent 
and diſſolved Parts in the two other ſmall In- 
teſtines; which are for that End furniſh'd with 
a vermicular Contraction, numerous Valves, 


and various Convolutions, to the Length of 
about 37 Hands Breadth, being alſo lubricated 
internally by the oz/y Mucus 2 of their Glands : 
In the Capacity of theſe ſmall Inteitines, the 


courſer Parts of the Aliment are therefore gra- 
dually propell'd forward, compreſſed, further 


divided, diluted, macerated, and their fluid 
Parts inbibed or drawn off by the Lacteals; 


while the Remarnder 3 being deprived of almoſt 
all its Juices and more ſoluble Parts, is in that 
State protruded 4 thro' the End of the Ileum, 


which uſually opens almoſt perpendicularly in- 
to the left Part of the large Cavity in the Cæ- 
cum 5, by a narrow and oblong Aperture, fur- 


nithed with a fort of Valves or folding Lips, 
and a Set of muſcular Fibres, that cloſe the 
Aperture, and prevent a Return of the Fæces, 
which are by that Valve directed into the am- 
ple Cavity of the Inte/tinum Cæcum. 


uch as cannot be ſufficiently attenuated and 
diſſolyed into Particles ſmall enough to enter the 
Orifices 
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Orifices of the Lacteals, but are caſt out of the Body, 
after having endured the Action of the digeſtive 
Organs for ſome time, in the ſame manner as the hard 
Integuments and furfuracious Parts of farinaceous 
Seeds, which being depriv'd of their mealy and Juicy 
Parts, remain ligneous and uſeleſs in Emulſions. 
Through the whole Tract of the ſmall Inte. 
{tines there are a Number of ſmall Glands, ſituated 
in Cluſters, firſt obſerved by Pyerus, ſerving to 
ſeparate a gelatinous Mucus, partly oily, and partly 
aqueous, which is reſerved in Cells, from whence 
it is expreſſed very plentifully to the Fæces in their 
Paſſage. When this lubricating Mucus is wanting 
in lean and hypochondriac People, it occaſions 
cholicky Pains and Piles ; to remedy which nothing 
is more ſerviceable than oily Glyſters ; but there 
have been alſo Obſervations of the Fæces being ſo 
concreted and indurated in large Lumps, that they 
have entirely obſtructed the Cavity of the Inteſtine 
adhering to its Sides, and intercepting the Courſe 
of the Fæces. I N 
Theſe Faces are the Reſiduum of all the Ali- 
ment ſeparated from its moſt fluid and milky Part, 
and from its alimental Juice, which is ſtill more 
ſubtle than Milk itſelf, and is that Fluid with which 
the Fælus is nouriſhed in the Womb of the Mo- 
ther; for there is a conſiderable Quantity of Fæces 
found in the large Inteſtines of the Fætus, and in 
their Appendicula Vermiformis, which at the time of 
Birth are found full of Fæces, repreſenting the Juice 
of Poppies, uſually called Meconium. But theſe 
| Parts of the Aliment which have been drained of 
| their Juices in the ſmall Inteſtines, become altoge- 
= ther uſcleſs as ſoon as arrived into the larger Inte- 
ſtines; for the Inteſtina Craſſa are not furniſhed with 
a villous Coat, like the Tenuia, nor with exhaling 
Arteries, diſcharging a diluting Lymph; _ the 
e æces 
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Fæces of a human Body are fo light, as to ſwim 
upon Water when diſcharg'd out of the Body. 

4 It ſeems no caſy Matter to explain by what 
Means the Fæces are propelPd thro? fo long a Tube 
as the Inteſtines, and to overcome ſo many Reſiſt- 
ances from the Valves, when the periſtaltic Motion 
moves them upwards as well as downwards; for 
it is certain when the periſtaltic Motion of the lower 
Inteſtines is retrograde, all their Contents are drove 
back, inſomuch that Glyſters have been ſeen to re- 
turn into the Stomach. It may perhaps be anſwer- 
ed, that the Inteſtines act more ſtrongly, as they 


are full, as their Action is weakeſt when they are 


empty; to which may be added, that the Fæces 
are collected not ſuddenly, and at once, but by 
degrees, TT ” 5 

Following the Antients, we call that Part of 
the Colon the Cæcum; which is large and globular 
at its end or beginning, and fo capacious, as at 
ſome times to equal two Spans; and in this the 
Fxces are collected as they flip thro? the Jlium. We 
cannot agree with the modern Anatomiſt Veſalius, 


and others, that the Appendicula Vermiformis ſhould 
be called Cæcum, ſince that cannot be reckoned one 
of the large Inteſtines; but the Inteſtinum Cæcum 


is the Seat of flatulent Diſorders in hypocondriac 
People and pregnant Women, occaſioned from the 
Air diſtending the Sides of the Inteſtine; wh ich Air 


is ſer at liberty by Putrifaction of the Matter, and 


exerts a conſiderable Force; this Air paſſing thro? 
the whole Colon, occaſions intolerable Pain, which 
is frequently attributed to the Spleen and Sto- 
mach, when they are not the leaſt in Fault. I have 
even ſeen an Inſtance among Men who led ſeden- 
tary Lives, where the hard Fæces have been gra- 
dually accumulated to ſo large a Quantity in this 


Inteſtine, as to occaſion the Death of a conſiderable 


Perſon. 
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Perſon, whoſe Cæcum was found diſtended with 
hard Fœces to ſuch a degree, that upon opening 
him it appeared not leſſer than a Man's Head, For 
it is to be obſerved, that all the more fluid Parts 
of the Aliment are abſorbed in the ſmall Inteſtines, 


and the remaining dry Faces adhere ſometimes like 


Glue to the Valve of the Colon, inſomuch that! 
have frequently perceived it by the Touch in Wo— 
men big with Child ; and from this Quarter pro- 
ceeds many of the Diſorders of Artiſts and Men of 
Letters, whoſe Fa'ces are obſtructed from the in- 
tiected Poſture of ſitting ſtill after Meals. 


$. 109. The Reſervoir or Diverticulum of 


the large Cæcum, is furniſh'd with a ſmall ver- 


micular Appendix, or little Inteſtine i, and a 
Valve 2, deſcribed by Tulprus, together with 
Ligaments which cloſe the ſame, and prevent 
a Return of the Fæces into the Jlium; this In- 


teſtine aſcending perpendicularly into the C- 


lon, renders it impoſſible for the Fæces to re- 
turn into the Ilium; but they ſtagnate, and 
are retained ſome time here, and are ſtrongly 


compreſſed, not only by their own Weight, 


but alſo by the Contraction of the Inteſtine and 
circumjacent Parts; by which means they are 
deprived of all their more fluid and aqueous 


Parts, which being abſorb'd by the Lympba- 


ties 4, are convey'd to the Receptaculum Chylt 
and Thoracic Duct, till at length the Fæces are 


form'd into hard, dry, figur'd, putrid, and 
fœtid Excrement, different from the Contents 


of any 5 of the other Inteſtines. The Colon 
is next, furniſh'd with numerous and large 
Valves 6, diſpoſed in three Ranks, formed and 


ſu pported 
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ſupported by the Action of three muſcular Li- 
gaments which contract the Capacity of the 
Inteſtine, and detach muſcular Fibres, to 


ſtrengthen its thin and membranous Structure, 


which would be otherwiſe too weak to cauſe a 
perpendicular Aſcent of the Fæces; and being 
variouſly infected 7, of a large Diameter, and 


about eight Hands Breadth long, is well adapt- 


ed to collect, retain, and retard the Fæces, 
drain off their aqueous Parts, and putrify 3 the 


reſt. The ſtrong Fibres of its muſcular and 


membranous Coat being then irritated to Con- 
traction 9 by the hard Fæces (which wou'd not 
paſs if the Tube was not diſtractile, and their Sur- 
faces lubricated with an oily Mucus from the 
Glands 10) they are by that means protruded 
into the Rectum, in which the Fæces are gra- 
dually collected without our Knowledge, but 
are diſcharged indeed not without our Know- 
ledge and Influence of the Mind, tho' they 
cannot be well retain'd by the Mind, when it 
1s requiſite they ſhould be diſcharged, without 


exciting a convulſive Motion 11, and very un- 


eaſy Senſation, which is a Circumſtance much 
conducing to the Well-being of the Animal. 


This is a ſmall lender Proceſs of the Cæcum, 
ariſing uſually from its bottom or fide, at ſome di- 


ſtance from the Colon in that Part which is oppoſite 


to the Inſertion of the Ilium; this Proceſs, or ſmall 
membranous Bag, 1s furniſh'd with glandular Cells, 
which diſcharge a Mucus to the Fæces. This Ap- 
pendix is larger in the Fælus, which ſerves to in- 


creale the Space deſtin'd for the Reception of its 
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Meconium, or Fæces, which at that that time fills all 
the large Inteſtines; but the ſmall Inteſtines admit 
no Part of the Excrement? but when the Fæces are 
accumulated in thoſe Parts to ſuch a degree that they 
cannot be eaſily contain'd, by diſtending and irri. 
tating the Inteſtine, 1t occaſions Pain, and cauſes 


the Infant to ſtruggle, whereby the natural Birth is 


promoted. 


This Valve has been deſcribed by Varolins and 


Baubine, but moſt exactly by Tulpius, it being form- 


ed by an Inſertion of the zum ſome way into the 


Colon, in the fame manner as the Duodenum is in- 


ſerted within the Pylorus : the Jlium and Colon at 


their Juncture do not make a right Angle in the 
human Body, as they do in Brutes ; but the Iiun 
hangs pendulous a little way within the Colon, and 


being as it were divided in the middle, forms the 


Valve of the Colon, the Aperture of which is 


ſtrengthened by an annular Series of muſcular Fi. 


bres. The Uſe of this Valve is, to admit the groſs 
and foecal Parts of the Aliment out of the Iliun 
into the Colon, and to prevent their Return again by 
any Cauſe from the Colon into the Jium; the Valve 


being folded together in ſuch a manner, and contract- 
ed by its muſcular Fibres, that nothing can paſs out 
of the large into the ſmall Inteſtines ; as readily ap- 


ars from the Laws of Hydraulics and the Stru- 


Ctkure of the Part. Sometimes this Valve is lacerated, 


and becomes paralytic and relaxed, by ſome Vio- 
lence or convulſive Motion; in which Caſe the Fæ- 


ces of the large Inteſtines are regurgitated even by 
the Mouth, which filthy and terrible Diſorder, 1s 
from its own Nature called Miſerere mei. Below 
the Inſertion of this Valve is ſituated the large Ca- 
vity of the Inteſtinum cæcum, in which the Fæces 


are convey'd and accumulated, Thi 
OM 9 5 This 
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\ 3 This perpendicular Aſcent of the Colon, and 
Incurvation thereof at the Liver, it being more 
infleted by the ſedentary Poſture of the Studious, 
occaſions the Faces to ſtagnate, and be retained 
longer; and during the Putrifaction of the Faces 
in this Cavity, they diſcharge a conſiderable Quan- 
tity of elaſtic Air, whence flatulent Diſorders, and 
the Symptoms familiar to hypochondriacal and 
ſtudious Perſons. _ 

+ Malpighius has obſerved theſe Lymphatics in 
the Cells or Appendices of the Inteſtina Craſſa in an 
Aſs, which he ſaw open into their Cavity, for the 
abſorbing a turbid or dirty Lymph ; they are not 
indeed ſo eaſily perceived in the human Body, but 
that they are there, is apparent from the Inſtances 
we have of Men kept alive a conſiderable time 
barely by nouriſhing Glyſters; allo from the Ule 
of Glyſters made of Honey, Nitre and Water, in 
inflammatory Diſeaſes; which would hardly be of 
any Service, if there was not a Paſſage from the 
large Inteſtines into the Blood, no Part of the Li- 
quor in the Glyſter being diſcharged again; which 
evidently demonſtrates an Abſorption of the ſame 
made by the Lymphatics : this Lymph is not in- 
deed putrid, bur is in a State tending to Putrifa- 
ction, and is of ſome Uſe to the Blood when it 
arrives there. 8 3 
The Fæces of the Inteſt ines are not fœtid when 
n the um, notwithſtanding they are pretty dry 
and exhauſted ; but as ſoon as they have paſſed 
thro? the Valve of the Colon, they acquire a putrid 
and fœcal Stench, from ſtagnating fo long in that 
Part, and from the fermenting Contents already 
i the Inteſtine, with which they are mixed; ſo 
that from their natural Tendence to Putriſaction, 
nd become alcalious in a warm and moiſt Place, 
ey muſt neceſſarily put on the fore-mentioned 

=. Appear- 
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Appearance. This Change being quickly made in 
the Fæces, occaſioned Helmont to imagine that it 
aroſe from a Ferment reſiding in the Appendiculg 
Vermiformis, which converted the uſeleſs Parts of 
the Food by its Acrimony into Dung; but the 
fore mentioned Cauſes ſeem altogether ſufficient, 
without any particular Ferment in this Part, which 
uſually contains nothing but a Mucus, diſcharge 
by many {imple Glands; nor do the Faces become 
putrid and fœtid all at once, for they are more fo in 
the Rectum than in the Colon, and {till more ſo 33 

they, arrive nearer the Ans 
There are three ſtrong Ligaments detach'd 
from the Appendicula Vermiformis on each ſide, 
thro' the whole Length of the Colon, which con. 
tract that Inteſtine like ſo many Muſcles, and ter. 
minate in the Rectuẽsi; theſe Ligaments are at leaf 
fix times ſhorter than the Colon itſelf, ſo that upon 
ſeparating them from that Inteſtine, it becomes 
much elongated, thinner and narrower, its thick- 
nels being entirely owing to theſe Ligaments : the 
Uſe of theſe Ligaments is to elevate the Refun, 
and contract the Length of the Colon, or appto- 
ximate one end towards the other, by that means 
to contract it in length, and form it into Wrinkks 
or Cells, which do not conſiſt in a Corrugation of 
the villous Coat, which is not to be found in the 
large Inteſtines, but of the nervous Coat; which 
being ſeparated from its Ligaments, the Colon be. 
comes four times as long as before: this is a fur 
priſing Contrivance, to render the Inteſtines cap. 
ble of retarding the Fæces, without being of ai} 
great Length or large Diameter; for if the Paſſig 
of the Fæces had been direct and open, the Ant 
mal would have been continually diſturbed with 
the diſagreeable, but neceſſary Evacuation of thi 
Part; the Colon is therefore formed of a middt 
Capact), 
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Capacity, and repleniſhed with movcable Valves, 
ſo that it can dilate and make way for the larger 


Fæces, and contract itſelf to the ſmaller. Theſe 


Valves are very large in the Colons of Rabbits, 
Hares, Birds, and Horſes, in order to divide and give 
the Fœces a globular Figure; but there are not 

any to be found in the Rectum. Another Uſe of 
theſe Valves is, to ſuſtain the Weight of the Fæces, 
and to facilitate their Aſcent in the Colon. 

7 The various Inflections of the Colon in the hu- 
man Body, accurately deſcribed by Veſalius, is ve- 
ry different from that in Brutes; for the Colon firſt 
aſcends from its Origin at the right Iium up to 
the Liver and Duodenum, where it is inflected a- 
croſs at right Angles under the Stomach towards 


the Spleen ; where being again infected, it forms 


2 Dilatation, which receives the Hatus in hypo- 
chondriacal People and the Fæces of Women 


with Child; from thence it deſcends in a right 
Angle down to the left Iium, where aſcending a 


litle obliquely towards the right Side, it makes 
its laſt Inflection, and forms the Rectum deſcend- 
ing upon the Os facrum. Hence we obſerve, that 
the Fæces are twice obliged to aſcend perpendicu- 
larly, paſſing over the Reſiſtance of four Angles, 
two right, and two acute. In that Curvature of 
the Colon, form'd by its tranſverie Progreſs from 
the Right to the Left Side, and deſcending near 
the Spleen, is the Scat of thoſe Pains in the Stu- 


dious and Sedentary; which are often improperly 


attributed to the Spleen, ſince they proceed from 
the confin'd Flatus diſtending the Inteſtine, which 
is in the Angle obſtructed by the indurated and 
accumulated Fæces: which fame Diſorder allo oc- 


curs in Women with Child, when the diſtended 


Utzrus occupies almoſt the whole Capacity of the 
Abdumen, That the Spleen is not the Seat of theſe 
* 2 Complaints, 
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Complaints, appears from their Removal by a 
laxative Medicine, which cannot be ſuppoſed ca- 
pable of extending its Effects to that Viſcus. 

3 All the recent Parts of Animals and Vegeta- 
bles, when confined in a cloſe and warm Place, 
putrify and degenerate into a ſtinking Excrement : 


and as this is the Caſe in the Inteſtines, we find 


they undergo the like Changes there; the more 
readily, as the Excrements are charged with ani— 
mal Humours, eſpecially the Bile, which is of an 


alcaleſcent Nature, and tends greatly to Putrifa- 


Ction; therefore human Excrements afford a volz- 
tile alcaline Salt by Diſtillation, even tho? the Per. 
ſon was fed only upon acid Food. It is alſo ob- 
ſervable the inteſtinal Faces afford Phoſphorus in 
the greateſt Plenty. Eo roy 
This Motion of the large Inteſtines is different 


from the periſtaltic Motion of the ſmall Inteſtines, 


by which the latter are kept in conſtant and ſuc- 


ceſſive Agitations or Contractions; for the Con- 


traction of the large Inteſtines is muſcular, and 
perform'd only when the Fæces are preſent, ſtimu- 
Jating by their Quantity and Acrimony, and ceaſing 
again when the Inteſtines are not irritated by their 


Fæces. 


1% Theſe are large folitary Glands, which dil- 
charge their Mucus by large Ducts into the Cavity 
of the Inteſtines. Rs . 

There are Nerves extremely ſenſible diſtribu- 
ted to the laſt of the large Inteſtines, which ren- 
ders the Preſſure and Retention of the hard Fæces 
ſo intolerable, as to occaſion that uneaſy Senſa- 
tion or Motion to Stool, which is not properly 3 
Pain, but a fort of Convulſion of all the Mulcles 
conſpiring to expel the offending Matter with fo 
much Impetuoſity, that the Fæces are frequently | 
incapable of being retain'd behind the Rectum, not- 

withſtanding 
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withſtanding all the Influence of the Mind to pre- 
vent their Excluſion. Related to this Motion, is 
the Throws of the Mother in Labour, who is no 
ſooner ſeized by her Labour Pains, than a violent 
Jeneſinus follows, with a Protruſion of the Head of 
the Infant to the Mouth of the Uterns, in ſuch 
manner, that the Mother is rather tortured with an 
intolerable Conatus than real Pains. A like Cona- 
tus or Teneſmus is alſo obſerved amongſt the Inha- 
bitants of the Indies, who are fatigued with ſuch 
an uneaſy Senſation from a Vellication of the Nerves 
in the Refum? and Anus by ſharp Humours, as to 
oblige them to be conſtantly going to Stool, with- 
cout Effect, where-ever they are going, till they at 
laſt periſh in great Miſery with a Convulfion of all 
the Extremities. | 


F. 110. The Fæces are then forced into the 
KRectumi, which deſcends almoſt perpendicu- 
larly thro' the Pelvrs, and being well lubrica- 
ted on its internal Surface, without any Valves, 
and without any muſcular Ligament, by that 
means the Faces meet with a more eaſy De- 
(cent, whilſt they irritate its muſcular Fibres 
to contract by their Weight and Acrimony, or 
both. The muſcular Coat of this Inteſtine con- 
liſts of ſtrong longitudinal Fibres, arifing from 

an Expanſion of the Ligaments of the Colon 
meeting together, inveſt all the whole exter- 
nal Part of the Reclum, and joining the Extre- 
mity of the Colon and Rectum to each other, 
they alſo contract the Length and Diameter of 
the latter; to do which they are alſo affiſted 
by /þiral2 or circular Fibres, whereby the Fæ- 
ces are driven down even to the Sphrnder, ſtop- 
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ping at the fleſhy Columns and Yalves 3 at the 
End ot this laft Inteſtine. 


When the three Ligaments of the Colon have 
reached the Refrm, they become expanded, and 
diſtribute their Fibres equally over that Iuteſtine, 
without contracting it into Valves: Thele elevate 
and ſuſtain the Refum fo ſtrongly, that if it ever 


ſuffers a Prolapſus, it is always by way of Inver— 
ſion. 


* Thele baden and ſpiral Fibres aſſiſt each 


other in their Action; the longitudinal Fibres draw 


the Inteſt ine back ward over the Fæcus, and elevate 


it after they are diſcharged, to prevent a Prolapſis 
Am, while the ſpiral Fibres do by this Contract. 


on protrude the Fæces forward. It it alſo ob- 
ſervable, that this Motion of expelling the Fæces, 


1s never retrograde or reverted, as that of the ſmall 
Inteſtines frequently i "HT 


- © Theſe ſimple and compound Valves at the Ex- 


tremity of the Anus, have been accurately deſcri. 
bed by Aorgagn in his Adverſaria Anatomica Ill. 
Fig. I. 


8.111. Then the large, thick, fleſhy, and 


orbicular or oval ſphintter Muſcle of the Anus 


embracing the End of the Rectum, being re- 
laxed a, the elevating Muſcles are next contra- 
ed, whoſe Fibres are inſerted under the for- 


mer, ariſe from the inſide of the Os Pulis, 


Tebium and Sacrum, conſiſting of many ſtrong 


_ converging Fibres, which being inſerted under 
the Sphincter, are extended to the very End of 
the Anus, which they dilate and elevate; by 
which means s the Faces are more expoſed to 


the 
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the Preſſure of the Pu, um and circumja- 
cent Parts above the Pelois; then the Petus 
being ſtrictly compreſſed by the Air in{pired, 
retained, and rareficd in the Thorax, together 
with the Contraction of the Diaphragm and ub- 
dominal Muſcles, the Fæces meet with a ready 
Deſcent thro' the Redum, whoſe Sides ate 
plentifully lubricated with a ſoft Mucus 3, preſ- 
ſed out from itsnumerous Cells and ſmall Glands 
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by the Fæces; which being now excluded, all 9 
the preceding are relaxed, and the Sphrneter f | 
| Muſcle alone is ſtrongly contracted. The large i . 
Quantity of Fat 4 which inveſts this Inteſtine {Wk 


* 

* woe 
— ak 
* wy 


on every Side, with the ample circumambient 
Space fill'd with nothing but ſoft Fat, render it 
very well adapted to receive and retain the Fæces 
to be expell'd. ns TS, 


It has been controverted amongſt Anatomiſts, 
how It cou'd be poſſible that the Sphintter ſnou'd 
retain the Faces, ſince Bernoulli has demonſtrated 
that an annular or circular Muſcle cannot be con- 
tracted above one third Part of its D:ameter ; but 
the SphinFer-Muſcle of the Anus is not a Line with- 

out Breadth; but being contracted, it forms its 
large internal Membrane into Rugæ, which pro- 
truding into the Cavity of the Inteſtine, fills up 
its Space, and prevents any thing from eſcaping. 
Anatomiſts are uſed to deſcribe the Elevatories Anti, 

as ariſing from each Side of the Anus, and termi- 
nating in the Margin or Extremity of the Rectum; 
which is falſe, for they ariſe befo e from the Os 

Pulis, and behind from the Os Sacrum; alſo on each 

Side from the O /a Ilia; from where deſcending, 

their muſcular Fibres inveſt the whole Surface of the 
. Nectum; 


Rectum; fo that they not only elevate, but abo 
ſtrongly dilate the ſame; which has juſtly been cb. 
ſerved by Bidlow, Cowper, and Santorini. 

z The Syhincter Muſcle of the Anus is not relaxed 
by the Will: I even much doubt whether the 
Mind has a conſiderable Influence upon any of the 
Sphincters; it is relaxed or opened, by becoming 
Paralytic, from the Preſſure of the Fæces; ſo tha 
being deprived of its Influx of the nervous Fluid, 
it cannot exert its wonted Reſiſtance, eſpecially a; 
the Diaphragm preſſes down all the Viſcera of the 
Abdomen with a conſiderable Force, which at laſt 
terminates or acts only upon the Singer. The 
Fo:ce of the retained Air in Inſpiration ought alſo 
to be allowed a Share, with the forcible Depreſſute 
of the Diaphragm, in expelling the Faces, which 
always ceaſe to be diſcharged upon Expiration  {o 


that as the Fætus does not reſpire, it alſo does not 


diſcharge its Fæces by the Anus, whilſt incloſed in 
the Uterus; and if it diſcharge any Fæces thro the 
Uterus in the Birth, we may be certain it has 
breathed, and that if it be not inſtantly delivered, 
it will not long ſurvive; in this Action therefore 
the Air, which is taken in with a ſtrong and deep 
Inſpiron is retained and rarefied in the Lungs; 
the Clollis being cloſed, and its Expiration pievem. 
ed, whilſt it acts upon the deſcending Diaſbragn, 
which preſſed down the Stomach, Liver, and a 
the Inteſtines upon the Pelvis, which being furniſh- 
ed with no antagoniſing Muſcles, receives the Force 
of all the other Parts of the Abdomen, whereby th: 


Urine and Fæces are expelled with a conliderav 


Force. 

> There are in this Part ident of very lar! 
mucous Ducts, or Lacune, into which a Fiſtula of 
the Anus often inſinuates, and becomes very obſti— 


nate, conſuming all the Fat of this Inteſtine, —— 
much 
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much that its Sides become inflamed and ulcerated, 
by rubbing againſt each other, without any Lubri— 
cation; but the Sphinfer itſelf is ſeldom corroded, 
except in the Venereal Diſeaſe, If this Mucys is 
wanting, as it frequently is in Infants, the Child is 
in danger of periſhing, it an oily Glyſter be not 
injected, to lubricate the Excrement, which is then 
indurated and dried like Chalk. Alſo in the blind 
Piles the acute Pain may be prevented by injecting 
half an Ounce of Oil before going to Stool, which 
Experiment has never miſcarried in all the Patients 
who have had the ſame adminiſtred by my Ad- 


vice. 


+ The Inteſtinum Rectum is very fat, inſomuch 1 
that it is vulgarly called by Butchers the fat Gut, 115 
which is even ſo in emaciated Subjects; beſides Wh 
which it is alſo furniſhed with numerous mucous 140 

_ Glands, whoſe Contents are preſſed out by the Con- 14 
traction of the longitudinal Fibres, which ſhorten 449 
the Inteſt ine. | | 1 13 

. 1 
F. 112. From hence appears what Materials 14 
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compoſe the Fæces; and whether they do not 
conſiſt in Part of the uſeleſs Superfluities of the 
Bik", Blood a, Mucus, Saliva, Lymph, and 
pancreatic Juice ; the Cauſe 3 of their Forma- 
tion into Excrement ; and whether it be from 
a Stercoracious Ferment 4, or Part of the Fæ- 
ces before retained; why the Inteſtines are 
more copiouſly repleniſh'd with ſmall Glands 5 
and Mucus, as they are nearer their Extremi- 
ty; of what Uſe is the Appendiculz Adipoſee © 
of the Cohn and Rectum; why ſtrong People 
are coſtive 7, and their Fæces few, light, and 
indurated; and why ſuch are frequently ſub- 
— 4 Aa ie 
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ject to the Pzles®; why expelling the Fxces 


alſo diſcharges the Urine9; why thoſe who 
have a Stone 10 in their Bladder are troubled 
with a Teneſmus; why People who have Dy- 


ſenteries are ſo frequently troubled with the 


Strangury '' ; and why a Strangury is often ac- 


companied with a Tene/mus'?; and laſtly, 
why the Rectum is ſuſpended freely is, without 


being connected to any Bone or Muſcle in a large 


Cavity, filled only with Fat. 


' Helmont ſtrenuouſly denies that any Part of the 


| Bile is diſcharged with the Fæces, or tinges them; 


but their yellow Colour is a ſufficient Proof of the 
Bile being preſent, as it is a common Obſervation, 
that the ſtronger the Bile, the deeper yellow is the 


| Fxces; and the weaker the Bile, the paler are the 


Fæces; fo that in the Jaundice they are often whi- 


tiſh, or Aſh-colour'd, _ . 


There are many Arguments to prove that the 


Blood itſelf diſcharges its excrementitious Parts by 
the Inteſt ines. As, (1) The lax Structure of the 
meſenterick Veſſels, tranſmitting the ceraceous In- 


jection into the Cavity of the Inteſtines. (2.) Their 


frequent Inoſculations with each other; ſo that by 


injecting one Trunk, all the reſt are diſtended. 
(3.) The Mecontum in the Falus, which ſeems to 
be rather formed from the Blood than the Liquor 
of the Amnios, which has been attenuated by the 
Action of ſo many Veſſels, and is much more ſub- 


til than the Blood itſelf; tho? the Meconium abounds 


ſo as to fill all the large Inteſtines, and is ſo fecu- 
lent as to reſemble Opium. Alſo, (4.) The De- 
puration of the Blood by the Inteſtines, which 1s 


fo ſtrongly promoted by the Exhibition of briſk 
Purges, which excite frequent and copious D- 


charges, 


G 2 Ct - COPI 


6,112, of the Feeces. 331 


charges. There are alſo other Reaſons to prove 
that the Liver, Spleen, and whole Maſs of Blood, 
may be freed from their noxious Parts by the In- 
teſtines; which was the Opinion of the Antients. 
We are alſo furniſhd with another Argument from 
ſad Experience; for ſince the Invention of the tri- 
angular Dagger, called a Bayonet, there have been 


frequent Inſtances of Wounds dividing the In- it 
teſtines; in the Cure of which, nothing was more 1 
neceſſary than ſupplying the Patient with Aliment "i 
affording little or no Fæces, till within the Space i 
of fourteen Days the Inteſtines were again united; j 
this was performed by feeding the Patients with i 
Broth only, by which means there were no Faces WW 
diſcharged for the Space of 14 or 21 Days; at the 6 
end of which time, when the Excrements were 160 
voided, they appeared like Meconium, proceeding 11 
chiefly from the animal Humours diſcharged into 15 
ne, „%% ol, 1 
+ By draining the Aliment of all ſuch Parts as 15 


are aceſſent and nutritious, the Remainder being 
conſtantly ſupplied with animal Juices, tendipg to 
Putrifraction with the addition of Heat and Reſt; 
whence it follows, from their own Nature and 
ſpontaneous Changes, that they become putrid and 
excrementitious. 3 
According to the conſtant Obſervation of Hel- 1 
mont, who could never find fœtid Excrement in the ol 
Jium, nor any Contents of the Colon which were 
not fœtid; he therefore ſought for the Cauſe of this 
Change in the Confines of the Ilium and Colon; 
and as he was previouſly biaſs'd with the Notion. 
of Fermentation, he ſuppoſed a yellow Ferment in 
the Cæcum which putrified the Fæces; and return- 
ing to the Kidneys, tinged the Urine of a yellow 
Colour; which, he ſays, Galen wrongly attributes 
to the Bile, But that Gentleman ſeems either ne- 


ver 
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ver to have read the Writings of Harvey, or elſe 
he peruſed them when he was too old to change 
his Opinion ; but he might have known that all 
Vegetables, even the moſt acid, putrify only by 
ſtagnating in a cloſe, warm, and moiſt Place, 

5 Becauſe the Faces are drier, harder, and more 
acrimonious, as they approach nearer to the Ex- 
tremity of the Inteſt ines. 

5 The cellular Coat is more conſpicuous in the 
large than ſmall Inteſtines, and is more plentifully | 
ſupplied with Oil between their external and mul- 
cular Coat; but the Omentum is wanting to theſe 
Inteſtines, and their muſcular Fibres require more. 
Lubrication z without which their nervous Coat 
would be injur'd by the Attrition of the hard Fx- 
ces, not without danger of Inflammation or Exco- 
riation; we therefore meet with a Portion of Fat 
about the Anus near an Inch thick, which being 
diſſolved by Heat, tranſudes into the Cavity of the 
Inteſtine, to lubricate its internal Surface with the 
Fæces, that their Attrition might not produce 
Pain, Inflammation, or Ulcer ; and accordingly 
we obſerve that fat People are ſeldom troubled 
with the Piles, but lean Perſons very often. 

lt is a commonly receiv'd Opinion, that it is 
more healthy to. be looſe than coſtive; and many 
being prejudiced with that Notion, are continu- 
ally irritating their Bowels with cathartic and lax- 
ative Medicines, by which means they become 
inſenſible and ſluggiſh to the natural and weaker 
Stimulus of the Bile 3 but it is certain, contrary to 
this Opinion, that the digeſtive Organs are always 
ſtronger, in proportion as the Fæces are harder, 
lighter, and more figur'd; for that is a certain 
Token that all their uſeful Juices have been ab- 
ſorbed. by the Lacteals. Nor is there any room 
to ſuſpe& Danger from a Conſtipation of the — 
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es for the Space of ſix, or even twelve Days, if 
the Abdomen appears ſoft, and not tumified, and 
the Appetite ſtrong in the mean time; whereas a 
fluid State of the Faces denotes, and is a Cauſe of 
Weakneſs ; it ſignifies that the Aliment has been 
acted upon by a Force too weak in the digeſtive 
Organs, whence a great Part of the Chyle is loſt, 
and diſcharged with the Fæces; but the hard and 
dry Fæces are lighter than ſoft and fluid, becauſe 
the Bread, Sc. of which they are compoſed, are 
lighter than Water; but the Faces of People in a 
Dyſentery ſink to the bottom of Water; dry Fæ- 
ces, without a Tumour of the Abdomen, are there- 
tore healthy, and ſignify that the Aliment is per- 
fectly digeſted or attenuated, affording a large 
Quantity of Chyle to ſupply the Blood and all the 
other Juices, affording very few Fæces. To this 


Place belongs the Obſervation of Sanctorius, that 


Perſpiration being increaſed, the other Excretions 
are diminiſhed 3 and the contrary. 


This Propoſition, notwithſtanding its Truth, 


ſeems to be a Paradox. We find that Women 
have a falutary Diſcharge of Blood from their 
Uterys every Month, which frees them from a 
Plethora, and prevents many conſequent Diſorders ; 
in like manner there is no reaſon why a ſimilar 


Diicharge of ſuperfluous Blood in Men ſhould not 


be equally ſerviceable. The Ialians, Spaniards, 
and Dutch, congratulate their Friends upon the 
Acceſſion of a large hæmorrhoidal Flux in Diſor- 


ders; and when the hæmorrhoidal Diſcharge is 


either diminiſhed, or wholly ſupreſſed, violent 
Head-achs, and many other Diſorders follow. Alſo 
if bleeding at the Noſe is uſeful to a plethoric 
young Man, why may not the like Diſcharge in 
the Piles prove of the ſame Uſe ? Our next Buſi- 
neſs is to explain why healthy and ſtrong People, 

who 
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who are uſually coſtive, are more ſubject to th 
Piles than others; in them the hard and globale 
figur'd Fæces filling the whole Cavity of the lu. 
teſtine, cannot be diſcharg'd without violent ſtrain. 
ing; ſo that by the ſtrong Preſſure of the Dj. 
phragm and abdominal Muſcles upon the Regan 
to diſcharge its Fæces, the Veins diſtributed upon 
the Surface of that Inteſtine are ſtrongly compre. 
fed, and their Blood ſtopt in its Paſſage ; fo that 
being ſtill drove forward by their Artery into them, 
they are more diſtended with Blood; and being 
almoſt deſtitute of Elaſticity, they remain dilated 
even after the Preſſure ceaſes, which occaſions va. 
ricoſe Tumours or Knots, continuing diſtended 
with thick Blood; which upon a Repetition of the | 
former Preſſure burſt, and diſcharge a Quantity 
of thick and dark-colour'd Blood, which is called 
tne open Piles; but while the varicoſe Tumour 
remain entire, they are called the dry or blind Piles, 


If the Coats of the Veins were thick and ſtrong, 


the Piles remain blind, or dry, with great Pain; 
but if they were thin and weak, they break eaſily, 
Men of Letters are frequently ſubje& to this Dil- 
order from a Conſtipation of their Bowels ; whence 
ariſes Pain and many bad Symptoms, in thoſe Per- 
ſons whoſe Nerves are eafily diſorder'd from the 
| ſmalleſt Cauſes of any other kind; theſe will find 
the moſt Benefit by injecting an Ounce of Oil into 
the Anus before they go to ſtool, ordering them to 
abſtain from warm, dry, and aſtringent Food, and 
to eat frrequently of Garden Fruits. Women ate 
ſeldom diſorder'd with the Piles, except when they 
are near Lying-in, when the Uterus, which is then 
greatly. diſtended, compreſſes the hemorrhoidal 
Veins, 3 wo 

- 9 Becauſe the ſame Force of the Diaphragm and 
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which diſcharges the Urine, will not alſo expel the 


Fæces; becauſe the Bladder may be emptied by a 


leſs Preſſure than what is required to overcome the 
Reſiſtance of the Sphindter Ani. It is alſo obſerva- 
ble, that ſome of the Fibres of the Elevatores Ant 
inveſt part of the Urethra, and proſtrate z whence 
it frequently happens, that the Mucus of thoſe Parts 
is frequently preſſed out at the ſame time when the 
Fæces are diſcharged z which is a Caſe occurring 
in the moſt healthy Men, without any Cauſe of a 
Gonorrh&a, which is frequently ſuſpected by Phy- 


ſicians. 


'2 Becauſe the Neck of the Bladder is incumbent 


upon the Rectum, by which means the Reſiſtance 
of a Stone ſtimulates the ReFum, the ſame as hard 
_ Faces. Ts : | 
From a ſharp Matter lodg'd in the Interſtices 


of the Anus, which corroding the Rectum, puts 
it into a convulſive Motion, which by Continuity 
of Parts is communicated to the Bladder, whence 
a Strangury is frequently met with in Dyſenteries; 
but a Strangury is alſo ſometimes occaſioned by 


hard Faces ſtopping in the Rectum, and preſſing 


upon the Neck of the Bladder, which irritates it 


in the ſame manner as a Stone. 

The Bladder contracting itſelf with a great 
Force to diſcharge its Contents, is formed into a 
globular Figure; and being incumbent upon the 


Aus, gives the Senſation of hard Faces ; beſides 


which the Bladder is alſo irritated and ſollicited to 


diſcharge its Contents by the Acrimony of the 
Urine, as we have ſometimes obſerv'd from drink-_ 


ing new Ale; which Irritation is communicated 


by a Conſent of Parts to the Rectum, which is 


nearly attach'd to the Neck of the Bladder and 
Urethra, : TI 
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will alſo compreſs the Bladder ; but the ſame Force 
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336 Action of the Meſentery 5. 113. 
The generality of the ſofter Parts of the hu. 
man Body are conſtantly attach*d or fix'd to ſome 

Bone, only the Verus and Rectum are at liberty 
on every ſide; which was neceſſary, that they 

might be equally and largely dilated. When x 

Perſon has been conſtipated for the Space of above 
fix Days, the hard Faces are ſometimes fo com. 

pacted together in the Rectum, that they dilate it 

like a Ball, and prevent the Paſſage of any Gly. 
ſter; in which Caſe the hard Faces are to be g. 

ken out with an Inſtrument, and afterwards a 
_ Glyſter injected. . 


ä 


— 


Concerning the Action of the Meſentery 
dea The Coyle. - 


F. 113 HH E Chyle (F. 105.) being impel- 

I led into the open Mouths of the 
Lacteals (F. 103.) by the periſtaltic Motion 
(F. 103, 104.) is hy the ſame Motion and Pre- 
ſure of the abdominal Muſcles and Diaprhagn. 
impelled forward towards its Receptacle. But 
ſince we are taught by many Experiments, that 
the Lacteals open obliquely 2 into the Cavity of 
the Inteſtines, their Mouths being extremely 
| ſmall, we are aſſured that only the more white 

and fluid 3 Part of the Chyle, ſeparated from 
the more groſs, ramous 4, fibrous, and yellow 
or aſh- coloured Part, enters by their Orifices, 
which paſs immediately thro the muſcular 

Coat of the Inteſtines, and terminating in 
larger 5 


* 
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larger 5 Veſſels under the external Coat of the 
Inteſtines, proceed towards the Mejerntery b. 


As ſoon as a Particle of the Chyle has enter'd 
an Orifice of the Lacteals, it meets with a Valve 
which ſeparates it from the Inteſtine, and prevents 
it from returning back; the Chyle is alſo drawn 
in by means of theſe Valves, as if it were in a fort 
of Vacuum. . 

That the Lacteals have an oblique Inſertion 
into the Inteſt ines, is evident; becauſe neither 
Water nor Wind can be forc'd out of the Inteſtines 
into them; and becauſe their Orifices and firſt 
Progreſs cannot be ſeen even with a Microſcope. 
From this Obliquity of their Inſertion it happens, 
that the Inteſtines being diſtended, tranſmit no- 
thing into the Jacteal Veſſels ; but when the Inte- 
{tines are contracted and render'd ſhorter, that 
Part of the Chyle intercepted by the Rugæ of their 
villous Coat, is compreſſed ; and at the fame time 
the muſcular Fibres being contracted, the Chyle 
is retained in the Villi of their internal Coat; in 
the next Inſtant, when the muſcular Fibres are 
relaxed, the Chyle in the Lacteals which paſs thro 
the muſcular Coat, runs toward their cellular Coat; 
and thus by the ſucceſſive Contraction and Preſſure 
of the muſcular Coat of the Inteſtines upon the 
Origin of the Lacteals, one Part of the Chyle 
drives the other forward towards the Meſentery. 

A great Part of the Food with which we are 
nouriſhed being converted into Chyle, is form'd 
into Globules, which are yet much leſs than thoſe 
of the Blood; theſe Globules have been obſerved 
by Lewenboeck in Wine, Ale, and Dough: ſphe- 
rical Particles can more eaſily enter the cylindrical 
Orifices of the Lacteals, as they are of a leſs Die- 
meer, and more compacted by the Power of the 

. Gigeſtwe 


appear very different: As for inſtance, the Large 
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digeſtive Organs, the Parts of the Chyle becom. 
ing leſs porous or more denſe by Attenuation and 
their white Colour, joined with their ſmooth Sur. 
face, is a Mark of Denlity. _ 


+ Thus it is manifeſt, that a Feather or Piece 


of Wool ſwimming in a Fluid, will never paſs 
thro? a narrow Aperture; but only ſuch Subſtance 


as are more denſe, or contained under a leſs Sur. 


face, will make their way into and through ſmall 


Orifices. „„ 
Immediately above the Inteſtines, and ſome. 
times even in their cellular Coat, there are Lacteals 


viſible to the naked Eye, and large enough to ad- 
mit a Probe, as Rxy/ch informs us, and Nuck has 
delineated. 0 


It is not every Anatomiſt that gives us a trie 
Idea of the Structure of the Meſentery. The P.. 
ritonæum inveſting all the Viſcera of the Abdomen, 


alſo covers the Aoria, Vena Cava, and Nerve, 
When the Veſſels ſtrike off from the Loins, they 
do not perforate, but are intercepted in a Redu- 
plication of the Peritonzum ; theſe Veſſels are the 


ſuperior and inferior meſenteric Arteries, with the 


| Receptacle of the Chyle, and correſponding Veins 


leading to the Cava. This Reduplication of the 


 Peritoneum alſo intercepts and ſuſtains the lactel 
' Veſſels and Branches of the Vena Porta. 


F. 114. Hence it appears, why a great vt 
riety of acrimonious, hard, and ſharp Subſtan- 


ces, which are ſwallowed, prove nofenſiu' 


to human Bodies, and no ways detrimental to 


their Health; and if we compare the Sy- 


Cure 2 of the Oeſopbagus, Stomach, and Inte- 
ſtines, with that of the other Viſcera, they vil 


nels 
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neſs or Diſproportion of the Cavity of the In- 
teſtines with the arrows Orifices of the La- 
Reals which thence ariſe; to which we may 
add the Aptneſs of the ſmall Sph:n&ers 4 at the 
Mouths of the Lacteals, to be contracted by 
acrimonious Particles, which guards them 
ſtom a too eaſy Admiſſion of ſuch Humours. 


Thus we feed on almoſt all Sorts of Subſtan- 
ces; but were many of them to enter the Blood, 
they would become Poiſons; ſome Parts of the 
Chyle are acrimonious, hard and viſcid, others oily, 
and rancid, and yet we receive no Injury from ei- 
AE 

Their Compoſition being of tough and ſtrong 
Membranes, which ſtrongly reſiſt the Action and 
Injuries of other Bodies, inſomuch that boiling the 


Inteſtines for the Space of ten Hours does not diſ- 


ſolve them; nor are they digeſted after they have 
undergone the Actions of the Teeth and Stomach 


of a voracious Dog. The internal Coat of the In- 


teſtines of Sheep, Sc. remain tough and whole, 
after they have been boiled long enough to render 
the minc'd Meat within them ſoft and tender; as 
in Bolognia Puddings, Sauſſages, Cc. There is a 
great diflerence between the tough Conſiſtence of 
the Inteſtines when formed into Cat- gut or elaſtic 


Fiddle-ſtrings, and the ſoft Subſtance of the Li- 


ver, Which crumbles between one's Fingers. 
Which only tranſmit ſuch Parts of the Aliment 
as have before been form'd into Globules, of a de- 
terminate Size, by the digeſtive Organs; all Parti- 
cles of any other Figure, coming obliquely upon 
the Mouths of the Lacteals, being excluded; and 
they are acrimonious, they ftimulate their mem- 
branous Mouths or Sphincters to Contraction. 
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I here are a vaſt Number of Nerves, and those 
extremely ſenſible, diſtributed to the Inteſtines, 
which are caltly vellicated by any thing acrimoni- 
ous ; thele contract the whole Capacity of the In— 
teſtines, as well as the ſmall Orifices of the La- 
_ Eteals, whereby they retuſe Admittance to acrimo- 
nious and injurious Subſtances; which Office is by 
Helmont attributed to his Archans. By the fame 
Contraction they allo preſs out a Lymph from the 
ultimate Branches of the meſenteric Arteries, to 
mollify and dilute the acrimonious Food, It a 
Grain of Salt flips into the Lungs, it occaſions in. 
ceſſant coughing ; if any thing alike acrimonious 
ſhould penetrate to the Brain, it will there occa- 
ſion ſurpriſing Commotions. We fee that Wine 
aftects the Tongue with a pleaſant Acidity, but it 

a little of it falls into the Eyes, it produces great 
Irritation till it is waſh'd out by the Flux of Tears, 
The whole Surface of the Skin is alſo corrugated 
or contracted into numerous ſmall Tubercles by 
the Action of injurious Cold, whereby the Orifices 
or Sphincters of the Pores are contracted, the Air 
excluded, and their contained Fluids, which would 
have been diſcharged in a warm Air, are thus re- 
tained. So it is allo in the Inteſtines, Poiſons do 
not enter the lacteal Veſſels; but being mix'd with 
the Chyle, are excluded by their Sphincters, be- 
ing afterwards diſcharged by the convulſive Ir: 
tation which they excite. 


S. 115. The ſeveral Cauſes which impel the 
Chyle into the Lacteals ($. 1 13.) {till continue 
to protrude? freſh Chyle, and preſs forward 
what was before received, by which means the 
Chyle is forced thro' the Lacteals, ſeated in the 
cellular Subſtance of Ruyſeh, between the Di- 

85 __ pplicaturt 
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licatue * of the Me eentery, where it is detain- 
ed from flowing back again by ſemilunar Valves 


fd by Pairs 3 in the Lacteals, and its Courſe 


determined towards the Loins. 


The lacteal Veſſels paſs through the muſcular 
Coat of the Inteftines, and creep along the cellular 
Coat, without perforating the external; ſo that 
having reach'd tlie cellular Subſtance of the Me- 
lentery, they are by that defended and lubricated 
in their Courſe, 


The Force which firſt impell'd the Clyle into 
the Lacteals, ſeems to ceaſe where thoſe Veſſels 


perforate the l Coat of the Inteſt ines, where 


it is protruded forward by ſucceſſive Supplies of 
lucceeding new Chyle, whillt its Return 15 e 
ed by their Valves. 

Theſe Valves ſuſtain the Weight of the Chyle 


Wy its Aſcent, and prevent it from returning back 


the way it came; they appear to be ſo numerous 


and ſtrong, that Mercury being injected by the 
Lacteals, could never break thro? their Reſiſtance, 
ſo as to paſs into the Cavity of the Inteſtines; nor 
can Air be forced thro? thoſe Veſſels into the In- 
teſtines by inflating the thoracic Duct and Lacteals, 
Se. Theſe Valves alſo prevent the preceding 
Chyle from obſtructing the Progrels of that which 
follows; ſo that the Chyle meets with leis Refiſt- 


ance in its Progreſs, p. oportionable to the Number 


of Valves; and the IPACE between the two preced- 
Ing Valves being emptied, makes a ſort of Vacuum, 
into which the ſucc: -eding Chyle flows without any 


Reſiſtance; and in this Reſpe ct they ſeem not to 


differ from thoſe in the Lym ph atics which were de- 
monſtrated by Ruyſch in his younger Days; not- 


WI: aſtanding his Antagoniſt B:!/; ts, who being not: 
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ſkilbd in Phyſic, tho? well verſed in living Diff. 
tions, maintain'd that the lacteal Veſſels had no 
Valves, and that Tlatus might be eaſily drove thro! 
them into the Inteſtines from the Receptacle; but 
Ruſch ty'd a lacteal Veſſel of a Horſe lately kill 
in two places, and inſerted a ſmall Steel Tube, 
made by our Countryman Muſſchenbroeck, and in- 
flating it with Air, dry'd and inverted it, and de. 
monſtrated double Valves. 


F. 116. The Lacteals in a human Meſente- 
ry being extremely minute at their Origin, 
unite and meet together in acute Angles, form- 
ing /arger 1 Veſſels; which Veſſels afterwards 
recede from each other, and forming a Sort of 
Iſlands, they meet together again, and uniting 
in their Progreſs, they form till larger Veſſels; 
all which are furniſhed with many diſtin 
Valves. In theſe Veſſels, call'd Lacteals of the 
firſt Order, the Chyle is more perfectly mixed, 
attenuated ?, and rendered more fluid, 


Hence the intimate Mixture, Uniformity, and 
| Attenuation of the Chyle in theſe Veſſels ; for if 
different Juices, conveyed by ſeparate Canals, at 
Jaſt return into one Veſſel, they will undergo an 
Intimate Mixture : but this Communication of the 
lacteal Veſſels with each other is often repeated, by 
which means their Mixture is render'd ſtill more 
uniform; which it would not be if the Veſſels ran 
parallel, or had but one Communication with each 
other: thus if two Veſſels, conveying different 
Fluids, communicate with each other but in one 


part only, the Liquors will flow out of their con- 


taining Tubes diſtinct in their Direction and Co- 


„„ 


ours, the Red by itſelf, and alſo the Blue; or they 
will be but halt mixed, half of the blue Liquor 
flowing thro? the red Veſſel, and half of the red 
thro? the blue: but if the Tubes frequently unite, 
ſeparate, and again communicate, the Liquor will 
be of one Colour in both of them. In the ſame 
manner the Chyle, which comes feculent from the 

large Inteſtines, meets and mixes with the more 
mild and ſubtil Chyle of the ſmall] Inteſtines, ſo as 
to form one ſimilar milky Fluid, 

2 If a Liquor be moved with a very great Velo- 
city, its Parts will not be divided or attenuated 
without the Reſiſtance of ſome Solids, upan which 
the Parts of the Liquor may impinge, and be 
divided from each other; and this is admirably 
well effected by the Angles of the Veſſels : for it 
one Veſſel be divided into two Branches, its con- 
tained Liquor will ſtrike upon the Angle of its 
Diviſion, and be thereby attenuateq; and thus the 
Chyle is prevented from congealing or running into 
Grumes by its ſlow motion thro' the Lacteals: by 
increaſing the Contact of Particles, they attract 
and adhere to each other more ſtrongly, and thence 
loſe their Motion; but if their Contact be perpe- 
tually changed, and the Particles ſeparated, they 
Will not concrete together. 9 , 


d. 117. The Lacteals being thus diſtributed 
through the Meſentery, ſome in right Lines, 
others in oblique ones, variouſly interſecting 
and inoſculating with each other, proceed to 
the very ſoft and ſcattered Glands ' diſperſed 
thro' the middle of the Meſentery ; and meet- 
Ing together in theſe Glands, which they pene- 
trate 2 and inveſt 3, they paſs out again from 
them in larger and leſs numerous Branches, 


T 
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diſtended with the Chyle, now render'd more 
fluid and diluted, Theſe Lacteals, which con- 
vey the C!:yle to the Receptacle at the L oins 


are allo furniſh'd with many diftin& Valves 


and are denominated Lacteals of the ſecond 
Order. 


r Euſtachius was the firſt that deſcribed theſe 
Glands, which he did fo well, that Ray/ch with 
his Injection, and the other minute Anatomiſts, 
could make but little Improvement therein; they | 
are uſually diſtributed in the human Melentery, 
without obſerving any conſtant or regular Order, 
only they uſually adhere to the Sides of the Blood 
Veſſcls at their Ramifications, as Euftachins has 
accurately expreſſed in his Figure of them. Theſe 
Glands gradually ſhrink and diſappear in old 
People, infomuch that I and my Friend RAI 
could ſcarce perceive any Remains of them in the 
Meſentery of an old Woman which he injected. 
And the fame has been alſo obſerved by Ruyſch, 
not only in the Glands of the Meſentery, but allo 
in the Glands of the Breafts, Thymus, &c. but 
without any evident Cauſe. The Glands of the 
Meſentery are fo ſoft, that they may be ſ{queez'd to 
pieces by the Fingers. In the generality of Brutes 
theſe Glands are not diſperſed thro? the Meſentery 
as in the human Body, but collected into one large 
Gland, which being fixed in the Center of the 
Me ſentery, adheres to the Loins, and was by 
 Aſellins called Pancreas, from its Similitude to that 
2 and other ſucceeding Anatomiſts allo ad- 

ding the Name of its firſt Deſcriber, have called 
it Pancreas Aſellii. So that Brutes have but ort 
Order of Lacteals, the Structure of the other 
Parts of their Meſentery being diferent from chit 
of the human, 


This 
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This is demonſtrated by the remarkable Ob- 
ſervation of Nach, made in the Body of a Clown, 
who being kill'd at a public Feaſting, was pub- 
licly opened by Order of the Magiſtrates, to diſ- 
cover the nature of his Wound. In this Subject the 
Mercury which was injected into the Lacteals of 
the firſt Order, penetrated the meſenteric Glands, 
and fill'd ſeveral of their Veſſels, paſſing after wards 
into the Lacteals of the ſecond Order, beyond 
them. We do not know of any Anatomiſt thar 
has deſcribed this Structure before Nuck, which 
has been univerſally received by his Succeſſors. 


3 All the Lacteals enter ſome Gland or other of 


the Meſentery, but in their Paſſage they ride over 
and inveſt ſome Glands without entring them ; and 
other Glands they paſs under in the ſame manner; 
but at thoſe Glands which they penetrate into, they 
are not loſt, but come out again at the oppoſite 


fide of the Gland which they enter'd. 


F. 118. From hence it appears, that nothing 
is ſeparated from the Chyle by the meſenteric 


Glands; but that the Chyle is by them dilu- 


ted with Lymph, and rendered more fluid in 
its Paſſage, 0 


It has been the Opinion of ſome conſiderable 
Anatomiſts, that the moſt ſubtil Part of the Chyle 
was ablorbed by the meſenteric Glands, the Re- 
mainder paſſing on thro' the Lacteals of the ſecond 


Order; but if any thing was ſeparated from the 


Chyle in thoſe Glands, it muſt either be of a thin- 
ner or thicker Conſiſtence than the Chyle itſelf ; if 
it was thinner, the Remainder of the Chyle would 
ve more inſpiſſited, which is contrary to Expe- 
rence, by which we find that the Chyle in the 

Ladctealsx 
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Lacteals of the ſecond Order is more dilute ; if it 
was thicker, it would then require Veſſels to con- 
vey it much larger than are thoſe of the Lympha- 


tics, and conſequently they would be ſubject to our 
| Obſervation or Inſpection. 


8. 119. That the Chyle is thus diluted in 


the meſenteric Glands, will more evident| 
appear, if we conſider, that theſe hol! 
Glands are every where ſupplied with Arteries, 


diſtributed up and down in a particular man- 


ner, and not wound up in a Bundle; that they 


are alſo ſupplied with many Nerves, and re- 
ceive the Lymphatics, with their Lymph, 


from many Viſcera of the Abdemen ; which 
mixing with the Chyle in theſe Glands, dilutes 
it, and renders it more fluid; the Chyle may 
alſo be diluted in theſe Glands by a thin Hu- 
mour, ſeparated from the Extremities of the 


Arteries, diſtributed in their Cavities ; which 
ſeems probable, from the Experiment of Com- 


fer, who tells us, that Mercury injected by 


the meſenteric Arteries entered the Lacteals. 


The Structure of theſe Glands has been much 
controverted by Anatomiſts. Nuck will have them 
to be of a reticular Texture, bound up in a common 
Integument. Malpighius ſuppoſes Follicles or Cells 
inter ſperſed between the reticular Texture of F. 


bres, which ariſe from the common external and 


ſtrong Membrane which inveſt theſe Glands, which 
Cells he tells us are cover'd with the ſmall Arteries 
diſtributed upon their Membranes ; he ſuppoſes 
theſe Cells receive and retain a Liquor, which b 
diſcharged by the excretory Ducts in theſe Glands 

into 


5. 120. on the Chyle. . 


into the Lacteals of the ſecond Order. Ruyſch in- 
forms us in his later Obſervations, that many 
ſmall Arteries enter the meſenteric Glands, and be- 
ing diſtributed into exceeding ſmall Branches, ter- 
minate at their ultimate Diviſion in ſmall ſpherical 
Bodies like Grapes, which he alſo takes to be ſmall 
Veſſels. The Opinion of Malpigbius and Ruyſch 
appear not to be repugnant to each other; bur 
there ſeems to be ſomething concealed in their 
Structure, which we have never yet been able to 
diſcover ; . however, it 15 more than probable that 
the meſenteric Arteries diſcharge a Liquor at their 
Extremities, which mixes with the Chyle, or elſe 
there would be no neceſſity for ſuch a Number of 
them to be diſtributed to ſo ſmall Glands ; which 
is alſo ſupported by Cowper's Experiment; by 
which it appears that there is a free Paſfage thro? 
the meſenteric Arteries into the Lacteals. But 
there has been alfo particular Veins lately diſcover- 
ed by Ruyſch, and deſcribed in his excellent ana- 
tomical Collections, delineated in a Copper Plate, 
which he added in a Letter to myſelf; theſe 
Veins paſs under the meſenteric Glands, and ſeem 
to carry back the ſuperfluous Part of the nutriti- 
ous Blood. | 


g. 120. The Chyle is therefore not only re- 
tarded, mixed together i, and diluted in theſe 


Glands ; but it is alſo probable, that it is fur- 


ther attenuated by the addition of a Fluid diſ- 
charged from the Nerves 2. 


It is ſhook together and mixed by the Contra- 


Qion of the external fibrous Coat, by the Vibra- 
tions of the Arteries and external Preſſure ; which 
Nuck ſuppoſes to be the principal, if not the only 
Office of the meſenteric Glands, 
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It is obſervable that there are many Nerves 
diſtributed in the Meſentery, but they cannot be 
tor Senſation, for that Part has hardly the common 
Senſe of feeling; nor can they be for muſcular 

Motion, which has no place here, but are all wove 
into a Jarge Plexus, the moſt conſiderable in the 
Abdomen, well deſcribed by /inſlow, ſeated in the 
middle of the Meſentery, and Jargely expanded 

' throughout the ſame : Therefore as theſe Nerves do 

| not appear to be ſublervient to the fore-mention'd 
| Uſes, there is room to ſuſpect that they diſcharge 

"8 a Fluid into the Glands by their ultimate Branches, 

| which mixing with the Chyle, renders it more 

Fluid, and fit for Nutrition. 


121. The larger lacteal Veſſels uniting 
again beyond the meſenteric Glands, proceed 
towards the Receptacle 2 of the Chyle at the 
Loins, opening into the ſame by a triple Ori- 
fice; by which is alſo diſcharg'd . Quan- 
tity of Lymph 3 convey'd by the lymphatic 
Veſſels from almoſt all the Parts below the 
Diapbragm, as into a common Channel. 


7 Notwithſtanding theſe are larger, or leſs ra- 
mified, they are rather more plentifully ſupplicd 
with Valves than thoſe of the firſt Order; which 
was neceſſary, to diminiſh the Reſiſtance of the 
_ Chyle, as the propelling Force ot che Inteſtines 
becomes leſs. 

This Receptacle is formed by the eie of 
hs or four of the laſt or largeſt Lacteals, as Cay. 
demonſtrates, who firſt gave a good Deſcription 
of this Part; tho? it is Tometimes formed of but 
one or two Lacteals, varying according to the 


Number of larger Veſſels proceeding to the Reue 
tacle, 
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tacle, which are ſometimes more, and ſometimes 


leſs ; but the ſmall Glands of Baribolin are Colle- 


ctions or Convolutions of innumerable lymphatic 


Veſſelis. | 
The Lymph of almoſt all the Viſcera of the 


Abdomen and interior Limbs, which makes no in- 
conſiderable Quantity; for if two Ounces of Blood 
are expel d by the Heart at each Contraction, and 
but one 16th Part of the whole Maſs be taken as 
Lymph, it will eaſily appear, that as 7200 Oun- 


ces of Blood pals thro? the Heart in an Hour, the 


Quantity of Lymph in that time will be 4 or 500 
Ounces, or above 37 Pounds; but that Quantity 
of Lymph much exceeds the Chyle diſcharg'd into 


this Receptacle, whence it is greatly diluted, and 
more eaſily aſſimilated. Theſe lymphatic Veſſels 


have been chiefly deſcrib'd by Nucæ, whoſe Tables 
have been wrong eſteem'd ſpurious, for I have 
a hundred times ſeen all the Lymphatics ſpread up- 
on a Table; to do which, that expert Anatomiit 
inſerts a ſmall ſharp pointed Tube of Steel into 
one of the leaſt Lymphatics, by which he injects 


Mercury amalgamed with Lead or Tin, ſo as to 
congeal when in the Veſſels; by this means he 


compoſed a complete Hiſtory of all the lymphatic 
Vellels, a fair Specimen of which laborious Per— 
lormance he has given us in his Adenograpbia where 
he has accurately deſcribed the lymphatic Veſſels, 
as the Blood-Veſſels are uſually by other Anato- 


miſts; but Death too ſoon deprived us of that 


excellent Anatomiſt, to the great Damage of the 
Science. „ 


F. 122. And that this is the conſtant Courſe 
of the Chyle and Lymph, is apparent from 
the Valves i in the Lacteals, and Experiments 

. HE made 


— 
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made with Ligatures 2, as well as from various 
Diſeaſes 3, of the Lymphatics. 


Which prevent the Paſſage of the Chyle, Wa. 
ter, or Mercury, from the Receptacle downward; 
towards the inteſtines, but eaſily admit thoſe 
Fluids from the Inteſtines towards the Receptacle; 
ſo that the Receptaculum Chyli is a fort of Heart 
or Foutain-head of all the Lymph of the 46. 
domen. 8 „ at 
| » Which being made upon the Lymphatics, cauſe 

them to ſwell between the Ligature and their Ex- 

tremities, or Parts from whence they ariſe, but to 

become flaccid in that Part between the Ligature 
and Receptacle. If the Abdomen of a living Animal 
be expeditiouſly open'd, and a Ligature made about 
the Pancreas Aſellii, if warm Water be then injected 
into the Abdomen, the lymphatic Veſſels will be very 
turgid and conſpicuous; but if the Ligature be re- 
moved, they quickly become flaccid, and diſap- 
pear. In like manner, to demonſtrate the Lympha- 
tics of the Head, a Ligature is made about the ju- 
gular Veins, as it was about the Receptacle of the 
Chyle, in order to demonſtrate the Lymphatics of 
the Abdomen. To this we may add, that if a Ma- 
ſtiff Dog be ſtrangled, ſo as not to be quite dead, 
by opening the left Cavity of his Thorax, and prel- 
ſing with the Finger upon the thoracic Duct, when 
diſcover'd, it ſwells below the Finger, fo as to be 
near burſting, and many of the lymphatic Veſſels 
are by that means render'd conſpicuous ; but in this 
Operation the Anatomiſt ſhould be provided with | 
| ſeveral Sponges, ſome dipt in Water, others in 
Spirit of Vitriol, to waſh out the extravaſated 
| Blood, and prevent a freſh Afflux. Add to this, 
that if a ſmall Tube be inſerted into a lymphatic 
Veſſel, and Air be inflated thereby, or ſome Li- 

tai quor 


*. 
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quot injected, it will paſs into the Cava and Hearts 
and deſcribe the Courſe of the Blood; but if the _ 
Air and Liquor be injected towards the ſmaller 
Branches of the Lymphatic, it will find no Paſſage, 
by meeting with a Reſiſtance from the Valves. 

In the Morbus Regius, which is a kind of Jaun- 
dice, almoſt all the Glands in the Body are ob- 
ſtructed and tumified, attended with a flow Con- 
ſumption. Upon opening Bodies diſeaſed with 
this Diſorder, the meſenteric Glands are uſually 
found ſchirrous, which obſtructing the Courſe of 
the Chyle, cauſe a Conſumption ; and by denying 
a Paſſage to the Lymph, occaſions a Diſtention 1 
or Rupture of its Veſſels, whence proceeds one of 9 
the worſe Kinds of Dropſy, termed Aſcites. | 


S. 123. This lymphatic Juice, or Lymph, 
conſiſts of the pureſt, moſt aqueous, and ſpi- 
rituous or ſubtle Parts of the arterial Blood, and 
is impregnated with the moſt volatile of its 
Salts; as appears from the Nature of its fecre- 
tory and excretory Organs, and from its ſenſi- 


dle Qualities, 
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The Action of the thoracic Duct upon 
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\. 124. HEN the Chyle has been di- 
luted with the Lymph diſchar- 
ged into the Receptacle, and ſeparated from 
all the Parts below the Diaphragm, it is then, 
by the foremention'd Cauſes (5. 113.) and eſpe- 
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cially by the Contraction of the Diaphragy : 
and Pulſation of the Horta 2, preſſed into and 
thro' the thoracic Duc? 3 of Pecquet; which 
being full of Valves, aſcends a little above its 
Inſertion, and then dips down into the 1 
or left ſubclavian Vein (uſually the laſt) open- 
ing in the Space between the. external and in- 
ternal Jugulars, and diſcharges the Chyle and 
Lymph, into the venal Blood of the Subclc- 
vVian and Cava, by two ſemilunar Valves; 
which meeting together, form an oblong Aper- 
ture or Slit, admitting the Chyle by a ſmall 
Stream into the Vein, but preventing any Re- 
turn of the venal Blood in the Thoracic Duct, 
into which is alſo diſcharged all the Lymph 6 
from all Parts of the Thorax, whether Vijcus, 
Membrane, or Muſcle; as all the Lymph of 
the Abdomen was diſcharged into the Recep- 
ace, | Go | 


1 As the Receptacle of the Chyle is lodg'd upon 
the Verlebræ of the Loins, between the muſcular 
Crura of the Diaphragm, it muſt neceſſarily be 
compreſſed, and us Contents diſcharged at every 
_ Contraction of that Muſcle in Reſpiration ; but as 
the Chyle cannot paſs downward by that Preſſure, 
being prevented by the Valves, the Preſſure of the 


Diapbramm will exert all its Force in propelling 


the Chyle upward into and thro? the thoracic Duct, 
which will be ſtill promoted by the? Diaſtole of the 
Aorla, by the ſide of which the thoracic Duct 1s 
connected, and alcends. | | 

The thoracic Du& was firſt deſcribed by Eu- 
Pachins in a Horſe ; after him it was firſt diſcover'd 
oy Pecque! in a Dog, who by compreſling the Me- 
| e 8 ſentery, 
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ſentery, perceived the Chyle paſs through a ſmall 


Channel in the Thorax, and from thence into the 
Vein which in the Dog anſwers to the ſubclavian 
in Men; but as that Animal is deſtitute of Cla- 


vicles, the Veins are only denominated axillary. 


The ſame Duct was alſo delineated by him as it 


appeared in Dogs; but Yanhorne and Bartholin 


were the firſt that deſcribed it in a human Body; 


and ſince Cantius has lately delineated it by large 


and neat Figures. 


+ The Deſcriptions of Anatomiſts vary with re- 
gard to the Inſertion of the thoracic Duct, Nature 


herſelf not always obſerving the ſame Rules there- 
in; for the thoracic Duct has been obſerved to 


open into either of the iubciavian Weins; it gene- 
rally divides itſelf in the upper Part of the Thorax, 


and uniting again at the ſecond Yertebra, it aſcends 
a little above its Inſertion, and is then inſſected 
downward to its Opening in the ſubclavian Vein, 
into which it is inſerted by a double Valve, like 
the Inteſtinum Illium, into the Colon; and not with 


a ſingle Valve, as it has been figur'd by Lower 


from Brutes. Provident Nature has taken care to 
place this Duct in a Part of the Thorax where it is 


in no danger of being compreſſed or wounded by 


external Injuries, which would ſoon put a Period 


to Life; as we learn from the Experiment of 
Lower, who lacerating the thoracic Duct in a Dog, 


oo ſerved that the Animal periſhed in a few Days, 
notwithſtanding he was ſupplied with the beſt 
Food; and upon opening hi 
found replete with Chyle. 


Oo 
So 


* The Aperture of the Valve at the Inſertion of 
the thoracic Duct is diſpoſed in a different manner 
from the reſt of the Valves in the Veins, being in 
the Figure of a half Moon, fo as to entirely clofe 
up the Mouth of the thoracic Duct ; and being 

Aa - preſſe 


him, his Thorax was 
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Yrefſed together by the Blood in its Paſſage to the 
Vic thro the ſubclavian Vein, it will not admit 
any Part thereof into the Duct; but being a littl 
way opened by the Chyle preſſed thro”. the thorz- 
cic Duct by the fore-mention*d Forces, it admit 
that Fluid, with the Lymph that accompanies it, 
into the Blood. 

5 The whole Maſs of Lymph, which is ſeparate 
from the Viſcera, and other Parts of the Thora, 
is all diſcharg'd into this Duct ; upon tying which 
all the lymphatic Veſſels of the Thorax become 
turgid and diſtended with Lymph, it being deny 
a Paſſage into the Duct. There muſt certainly be 
ſome material Reaſon why the Creator ſhould n. 
ther cauſe all the Chyle in Quadrupeds to aſcend 


into the Blood by one large Duct, rather than |: 
it be abſorbed by the numerous {mall Veins of the 
Mleſentery; and the moſt probable Reaſon for this 


Mechaniſm ſeems to be, that the Chyle ſhould re- 


ceive a large Quantity of Lymph before it enter 


the Blood, in order to dilute and attenuate it; 
otherwiſe it might be apt to produce Obſtruftions 


in the ſmall Veſſels of the Lungs, and occaſion: 
Peripneumony, or Inflammation of that Viſcus. 


F. 12 5. Thus we are acquainted with the 
Means by which ſo large Quantities of Chyle 


and Lymph are eaſily convey'd thro” this 2. 


row i, crooked, and perpendicular Duct (which 


in part is, and may with eaſe be totally con 
ede) into the Blood, and that even when a Man 
is in an erect Poſture, Theſe Means will (uf 
ciently appear, if we conſider, 1. The conta 
_ ile Power of the Inteſtines, together with the 
Means (F. 103, 104, 86.) which affiſt the Er 
pulſion of the Chyle out of them into the L- 


Qeals 


Reals. 2. The Valves; in the Lacteals, Re- 
ceptacle, and thoracic Duct, which are admi- 
rably adapted to take off the perpendicular 
Weight, and expedite4 the Paſſage of the Chyle 
thro them. 3. The Impulſe of the meſente- 
ric Arteries, which either interſect or run pa- 
rallel with the Lacteals in the Meſentery, 4 
The ſtrong and alternate Preſſure of the abdo- 
minal Muſcles being returned by the Peritonc- 
um upon the ſoft, Thin , and lax Membranes 
of the Meſentery, inveſting the Lacteals; to- 
gether with, 5. The like Preſſure of the Dia- 
phragm upon the Receptacle. 6. The ſtrong 
and conſtant contractile Niſus of the Mem- 
branes, conſtituting the thoracic Duct itſelf, 
which appears to be con/iderable7 by its Con- 
traction, even after Death. 7. The ſtrong and 


inceſſant Pulſation of the Horta 8, which aſ— 


cends by the Side of the thoracic Duct, and 
laſtly, 8. The Action of the Lungs and Jo- 
rax in Reſpiration. . 


' Small, if compar'd with the Quantity of Chyle 


| /arge for this Dutt, if it was not preſſed forward 
with a conſiderable Force and Velocity, 
The thoracic Duct is preſſed by the whole 
Weight of the Atmoſphere dilating the Lungs, 
nich is ſufficient to ſuſtain a Column of Water 
in a Tube 32 Foot high, and a perpendicular Co 
lum of Mercury to the height of about 30 Inches; 
but the Thorax is tulleft at the time of Infpiration, 
when there is no Space left between the Lungs and 
tne Ribs, and therefore the thoracic Duct muſt of 
neceſſity be compreſſed by the Lungs expanded 
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and Lymph paſſing thro? it; which would be too 
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with Air in Inſpiration; and even when the weight 
of the Air is nothing in Expiration, it is preſſed 

by the Pulſation of the Horta, Sc. 
Which Valves ſuſtain the Weight of the Chyle, 
that it might not be thereby ford downward low. 
er than the next ſubjacent Valve, which will by it 
Elaſticity re- act, and return the Force from the 
perpendicular Preſſure upon the Chyle again; 
which, with the external Preſſure, will cauſe it to 
aſcend, It is an Aſſertion of Bilſius, that the Chyle 
is diſtributed from the thoracic Duct, as from 1 
Fountain, to the Breaſts, and all Parts of the By. 
dy; but he afterwards refutes his own Notions in 

his Commentary on the Valves. 
The Velocity with which the Air ruſhes into 
a Vacuum, has been formerly demonſtrated by 
Pappin ; its Force has been allo by me demonſira- 
ted to be twice equal to the ſwifteſt Wind, which 
according to Marriotte runs 22 Feet in a Second; 
the Chyle will therefore run with a great Celerity 
in the thoracic Du&, ſince that Tube is divided 
into ſo many void Interſtices as it hath intercept- 
ing Valves; therefore if one Interſtice be empty'd, 
the Chyle will flow into it from the ſecond with a 
great Velocity; and ſo from the third into the f- 
cond, &c. ſucceſſively ; which ſwift Motion wi 
neceſſary, to prevent the Chyle from running into 
Concretions before it had arrived into the ſmai 

Veſlels of: the ung. 

The Meſentery is not ſtretch'd down pendu- 
jous by the Weight of the Inteſtines, nor the Cr 
vity of the Abdomen empty, as ſome have falſe 
imagin'd ; but the whole lower Venter is quite ful, 
and all its Viſcera compreſſed. If one inſerts the 
Finger at a Wound of the 4b4omen, which bi 
been by Accident inflicted upon a healthy Perion 
the Finger wil! be compreſſed with a greater Fo 
. 5 tan 
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than one would imagine. In Inſpiration the Dia- 
phragm preſſes down all the Viſcera with a conſide- 
rable Force towards the Pelvis, and there again 
preſſed upward by the abdominal Mulcles in Expi- 
ration, and therefore the Lacteals will be comprel- 
ſed by boch; and thus the Chyle will be propell'd 
thro! them, partly by the Contraction of the In- 
teſtines themſelves, and partly by the Preſſure of 
the circumjacent Parts. To 

6 Which, if it be not over-diſtended with Fat, 
communicates the whole Preſſure which it receives 
to the ſubjacent Lactealss. 

7 Its conſtituent Membranes are thin, but ela- 
ſtic; for in a Body which has been nor long froze 
to death, the thoracic Duct, which a little before 
appeared diſtended with Chyle, becomes the next 
Moment contracted, pellucid, and entirely empti- 
ed, ſo as to diſappear from the Eyes of the Spe- 

„ . , 

3 Which is by ſome eſtimated to be more than 
equal to 100 Weight; to this we may add, that 
we have ſeen a Juggler at a Fair, who lying upon 
his Back, laid a heavy Anvil of Iron upon his 
Breaſt, which might be ſenſibly perceiv'd to aſcend 
at every Contraction of his Heart. | 


8. 126. The Effects therefore which the 
Chyle ſuffers in its Paſſage from the Inteſtines 


into the venal Blood, will appear reducible to 


the four following Heads, to which they may 
be reterr'd, 8 | e 4 


1. The Slowneſs of its Motion thro' the Inte- 


ſtines, Lacteals, and meſenteric Glands; which 
is demonſtrable from the great Length of the 
rſt, when ſtript from the Meſentery, and 
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from the Number and Minutes of the two laſt: 
The Effects of all which muſt be a Digeſtion 
and Depuration i of the Chyle from its groſſer 
Parts. 
2. The Motion and Preſſure communicated 
externally to the Veſſels, and by the Veſſcls 10 
their contained Fluids; the Effects of which are, 


a Protruſion, Attenuation, and Mixture of 
the Chyle, with a Preſervation of its Fluidiy, 


Here we ſhou'd conſider, (I.) The Poſition 


of the Lacteals, which gradually increaſe in 
Size, are all furniſhed with Valves, and fre- 
quently open into each other; then recede, 


and preſently after unite again (er F. 110.) 


(. 2.) The ſtrong Preſſure of the D:aphragm and 
Muſcles of the Abdomen, with its compreſſed 


Viſcera, being returned upon the Lacteal Veſ 


ſels, which run almoſt on the outſide of the 


Meſentery, with hardly any Covering ($. 86.) 
(Z.) The degree of Heat 2 and Moiſture ad- 


miniſter'd to the Chyle, moſt apt to promote 
Digeſtion, and produce Effects well known and 
_ vblerved by the Chemiſts. And (4.) The con- 
ſtant Pulſation of the Aorta on the thoracic. 
Duct, and of the meſenteric Arteries upon the 
Laacteals, moſt of the laſt running cloſe by each 


other, ſo as to receive a vibratory Motion. 
2. The Dilation of the Chyle, by mixing 


with, (I.) all the Lymph 3 of almoſt the whole 
Body; (2.) with the moiſt Dew or Vafours? 
in the Abdomen, which is chiefly abſorbed by 


the Lymphatics leading to the Receptacle; and 


we may add, (3) that the Juice of the Nerves, 


mixing 
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mixing with the Lymph in all its conglobate 


Glands, contributes much to dilute and atte- 


nuate the Chyle. 


4. The Aſimilation ® of the Chyle, to ren- 


der it fit to circulate thro' all Parts of the Bo- 
dy, before it enters the venal blood ; which is 
done by meeting and mixing with various 
Humours, in its Paſſage from the Mouth to 
the ſubclavian Vein. (J.) It is gradually and 
ſucceſſively ſupplied and digeſted with Juices, 
which have been before elaborated in, and of- 
ten circulated thro' all the Veſſels diſtributed 
throughout the Body 7; as the Saliva and Mu- 


cus of the Mouth, Lymph and Mucus of the 


Oeſephagis, Stomach, Inteſtines, pancreatic 
Juice, cyſtic and hepatic Bile, the Lymph from 


all Parts of the Body; and probably the Juice 


from the ſmall Nerves in the lymphatic Glands 
of all Parts. (2.) And laſtly, it is accurately 
mix'd and attenuated by the united Force of 
the whole chylopoietic Machine, which con- 


tributes to thoſe Effects by the Figure, Diſpo- 
fition, and Motion of its ſeveral Parts and 


Veſſels. 


By the great Length of the Inteſtines, the ſo- 


lid and excrementitious Part of the Chyle is retain- 


ed and ſeparated, by their numerous Turnings, from 


the more fluid-and uniform Part. The Chyle is 


found by Experience to be 24 or 30 Hours im its 
Paſſage thro? the Inteſtines, whereas it is not above 
10 or 12 in paſſirg the Lacteals; for upon open- 
ing an Animal eight Hours after a Meal, the 13 


cleals are found diltended with Chyle; but the 
A next 


| 
| | 
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next day after they will appear to contain nothin 
but an excrementitious Lymph. The longer the 
Food 1s retained 1n the Inteſtines, the more Chyle 
is drawn oft from it by the Lacteals; and that its 
Stay there is ſometimes very conſiderable, may ap- 
pear from a healthy Man living at Delph, who did 
not go to ſtool oitner than once in 16 Days. 
Nature often produces Effects by a ſmall Force, 
which cannot be produc'd by more violent Means; 
thus all Animals are bred and brought to Perfection 
in a Heat of 94 Degrees; and it is not probable that 
there are any Animals whole Heat exceeds that of 
the human Body, ſince a human Heart bears a 
greater Proportion to the reſt of the Body than the 
Heart of an Ox, &c. All Vegetables are nouriſh'd 


and brought to Perfection by a Heat ſtill leſs than 


the fore- mentioned Degree; it being the Property 
of a Heat like that of the human Body, to atte- 
nuate all animal and vegetable Juices, and diſſolve 
them into exceeding ſmall Particles, ſo as to form 
a ſubtil Liquor; which Heat has uſually a greater 
Effect, in proportion as the Juices are retained in 
a more cloſe Place. We ſee by a Heat of 94 De- 
grecs, the thick White of an Egg is in the Space 
of 22 Days ſufficiently attenuated t to enter into and 
form the ſubtil Humours of the Chick, 

All the Lymph of the Abdomen is convey'd to 


the Receptacle of the Chyle, as that of the a 


is into the thoracic Duct, while the Lymph which 
comes from the Head and Neck, is ali diſcharg'd 
either into the thoracic Duct, or into the adjacen 
jugular Veins. This Ly mph is eaſily diftinguiſh- 
able from the Chyle by its external Appearance 
and reddiſh Hue; and being much thinner than 
the Chyle, it dilutes the ſame, and renders it more 
ealily convertible into animal Juices. This Lyme! 
which is mix'd with the Chyle, 15 com pos d { both 


ol 


of that Lymph which is ſeparated from the lym- 
phatic Arteries, and of all thoſe Juices in the hu- 
man Body, which are of a more ſubtil Conſiſtence 
than the Lymph itſelf. Some indeed deny the Ex- 


| iſtence of theſe lymphatic Arteries, becauſe their 
Eyes will not convince them; even the Micro- 
ſcope will but juſt exhibit the ſmalleſt of the red 


or ſanguiferous Arteries, which being much larger, 


and conveying a colour'd Liquor, are more conſpi- 


cuous 3 whereas the lymphatic Arteries, which are 


ſo much ſmaller, and convey a pellucid Liquor, 


whoſe Globules are 6 times ſmaller than thoſe of the 
Blood, cannot be render*d viſible to the Eye, tho? 
armed with that Inſtrument. The other Part of the 
Lymph, compoſed of thoſe Juices in the Body, 
which are thinner than the Blood, will alſo appear 


to be conſiderable ; for all the animal Juices ſepa« 
rated from the Blood, return again into the Circu- 
lation, except what is diſcharged by the Kidneys 
and Skin; all the other Juices return again from 


their Sources by the reductory Veins : And if there 
are any other Veins beſides thoſe which convey 
Blood, they muſt be the valvular Lymphatics; 


the return'd Juices are therefore convey'd by the 


Lymphatics to, and mix'd with the Chyle. 
* Hippocrates diſtinguiſh'd the ſolid Parts of the 


numan Body into Cavities and Veſſels; the Cavi- 
ties in a healthy Body, he ſays, are full of Vapours, 


but in a diſeaſed Body full of ſharp Humours, or 
Ichor. And it is certain that all the Cavities and 


Interſtices in the human Body are ſupplied with a 
warm and moift Vapour, which renders the Mem- 


branes and muſcular Fibres pliable and fit for mo- 
tion, and prevents them from adhering to each 
other. But this Vapour is never diſcharg'd in ſuch 
Quantities as to turn into Liquor, and prove of- 
tenſive ; for upon opening the Thorax or Abdomen 


of 
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of a living Brute, nothing but a Vapour exhales, 
without any Water remaining; this Vapour muſt 
therefore return again into the Blood, which it can 
do by no other Veſſels that we are yet acquainted 
with, than the lymphatic Veins. Dogs have a 
communicating Paſſage from their Teſticles into 
the Cavity of their Abdomen; which is not found 
in Men. Nuck therefore wounded the Scrolum ol 
a Dog, and injected a Pound of Water thereby 
into the Cavity of the Abdomen, ſewing up the 
Wound after the Operation ; the Dog afterwards 
voided all the Water by Urine within the Space of 
three Days, ſo that no Part thereof was found re- 
maining in the Abdomen ; there muſt therefore be 
an open and continued Paſſage from the Cavity of 
the Abdomen to the Receptacle of the Chyle. The 
warm and ſubtil Vapour which is natural to the 
Body, will be therefore much more eaſily admit- 
ted by the ſame Veſſels, tho? its Quantity be not 
inconſiderable; which is argued by the Largeneſs 
of the Cavities which are moiſten'd therewith, as 


thoſe of the Pelvis, Scrotum, Abdomen, Thorax, 1 


Pericardium, Cranium, Ventricles of the Brain, 
Cavity of the Lungs, Stomach, Inteſtines. Sc. 


The ſame is alſo argued from the ſudden Increaſe 


af a Dropſy, where the Veſſels are not affected, 
but only the Abſorption of this Vapour er : 
ed. As this Vapour therefore appears to be ſo co- 
pious, it muſt have no ſmall Share with the other 
Part of the Lymph in aſſimilating the Chyle, and 
rendring it more eaſily convertible into Blood and 
other Juices proper to the human Body. 
The nervous Juice, which we ſuppoſe to be 
mixed with the Lymph, muſt be very much ſubti- 
liz d by paſling thro' the many Series of the ſmalleſt 
Veſſels before it enters the ſmaller Cavities of the 


| Nerves 3 but we do not propoſe this as certain, 
but 


2 4 | on the Chyle. 


but probable, as we are not led thereto by the full 
Kyid-nce of our Senſes and Experiments, but 
barely by Reaſon, and Analogy. L 


5 The human Body would never continue in that 


State in which it appears, if it was not to be con- 
ſtancly repair* and renew'd ; which is perſorm'd 
by Aſſimilation, or the Converſion of the crude 
and foreign Parts of the Chyle into animal Solids 
and Fluids of our own Nature. To facilitate this 


Change or Converſion of the Aliment, provident 


Nature has cautiouſly ſupplied the Chyle with a 
large Quantity of a Fluid, partaking of all the 
Juices in the Body, except the Blood, that it might 
not be pour*d crude into the Veins: thus the Chyle 


contains a Quantity of Bile capable of being again 
_ ſeparated under the Form of that Juice; a Quanti- 
ty of Saliva, which will again return by the falival 
| Glands ; aid fo of the Lytaph, &c. ir ſomuch that 


the crude Part of the Chyle will be little or nothing 


comparatively, and almoſt loſt in the large Quan- 


tity of Juices which are already proper to the 
Animal; as a little Vinegar loſes its Strength in a 
large Quantity of Honey. 


We need not wonder that a Pound of vegeta- 


ble Juices ſhould be converted from their own Na- 
ture into animal Subſtance, if we conſider that it 
mixes with above 24 Pounds of animal Juices, 
with which it is intimately mixed and digeſted in 


its Paſſage from the Mouth before it reaches the 


venal Blood. Were the nutritious Juices of our 


Food to be conveyed into the Blood without this 


Mixture, they would be deſtructive rather than 
preſervative to the Animal; as may appear from 
the Diſeaſes which are fo frequent and epidemical 
in theſe Parts ſoon after the yearly Charity of di- 
ſtributing Food to the Poor. But the Principal of 
_ tree animal Juices is the Bile, a kind of liquid 
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Soap, ſo acrimonious, that Nature could not pre. 
pare it in any of the Veſſels, but digeſts it in a di- 
ſtinct Cell, the Gall- bladder, where it becomes 
thicker and ſtronger by its Stay and Heat of the 
Party; nor do [ believe there is any fincere Bile 


contained in any of the other Veſſels in the whole 
human wy" 


127. If we now examine the Subſtance of 

the Chyle when arriv'd thus far, we ſhall find 
it conſiſt of all thoſe Principles which compole 

Blood; as Water i, Spirit, Oil and Salts, inti- 
ae mix d and united together. 


* All theſe Principles are alſo contained in the 
Food itſelf, of which the Chyle is formed. In this 
Place it ſeems of Importance to take notice of 

Lewenhoeck's Obſervations, that all the nutritious 
| Juices, upon which we live, are compoſed of ſmall 
Globules, which are uſually larger than thoſe of the 
Blood, but of a laxer Texture, and more eaſily di- 

viſible. When theſe Juices of our Food have been 
converted into Chyle, there then appears to be but 
tew of the larger Globules, but a great Number of 
the ſmaller, into which the larger ſeem to have been 
diſſolved ; theſe by their greater Tenuity are more 


ceaſily abſorbed by the Veſſels, and paſs more treely 


thro? them; it then remains that theſe ſmaller Glo- 
bules be united into larger and more compact ones, 
like thoſe of the Blood, after the Chyle has arrivd 

into the ſecond Paſſages, or Blood-Veſſels, The 
uniform Nature of the Chyle is apparent from its 
ſenſible Qualities, its ſmooth or even Taſte and 


PFluidity, the ſpherical Figure of its Particles, it 


heing inodorous, Se. 


F. 128. Nor 


g. 128, on the Chyle. 3635 
&. 128. Nor is it ſurpriſing that Diſorders i 
ſo ſeldom happen in the Meſentery, notwith- 
ſtanding it ſeems to be greatly ſubjected to ob- 
ſtruction, and its Conſequences, from its 
Veſſels being the firſt that receive the crude 
Chyle; to prevent which, Nature has every 
where uſed the ſtricteſt Precaution. 


Even in old Men of 90 Years of Age the Me- 
ſentery generally appears ſound and entire, except 
that its Glands are uſually ſhrunk or contracted. 
And the Chyle itſelf is a ſubtil Liquor, that has un- 
dergone many Depurations, is abſorbed by the ſmall- 
eſt Veſſels, and does not ſtagnate, but is conſtant- 
ly protruded with a conſiderable Force and Velo- 
city thro' the Lacteals, by the Action of the Dia- 
pphragm and Aorta, its Paſſage being ſtill promo- 
ted by the numerous Valves in the Lacteals; not 
to mention the Efficacy of the Vapours, in which 
the Meſentery is ſuſpended in the Abdomen, to 
prevent and diſſipate Obſtructions. But notwith- 
| ſtanding all this Proviſion of Nature, Obſtructions 
are oiten formed in the Meſentery, either from a 
Coagulation of the Chyle, or Concretion of thoſe. 
Parts in the ſmalleſt Veſſels, which had been diſ- 
ſolved in the Inteftines, promoted by a weak Ha- 
bit and inactive Life; by which means the Chyle, 
not being propelled forward with a proper Force, 
ſtagnates, concretes together, and while its more 
fluid Part is drained off, the Remainder has been 
ſometimes obſerved to put on a ſtony Conſiſt- 
ence; whence ſtrumous Glands of the Meſentery 
and Pancreas, which frequently occur in thoſe who 
are ſubje& to Strumoſity of the Glands in the 
Throat; but ſtrumous Glands of the Neck are 
not to be eſteemed either the Cauſe or Effect of 
ſtrumous 
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ſtrumous Glands in the Meſentery, tho* they are 


_ uſual Companions, and proceed from the ſame la- 
| tent Cauſe, 


95 129. We are from hence alſo informed, 
that the thoracic Duct ſerves not only to con- 
vey the Chyle, but alſo the Lynph i into the 
Blood, and perhaps a Part of the nervous Juice; 
upon which account 1 frequently call the tho- 
racic Duct the Vena Cava 2 of the Lymph, 
from its ſimilitude to that Veſſel; for as the 
one returns all the Blood mixed together to- 
wards the Heart, ſo this returns the Chyle, 
_ Lymph, and all the more ſubtil Juices; hence 
in dead Subjects, after faſting, this Duct re- 
ſembles a large Lymphatic fill d with a 8 8 
Liquor. 


The Lacteals convey Chyle to the Quantity of 
a Pound or two, only during the time of Digeſti- 
on; at other times they are pellucid, not differing 
Go the Lymphatics, as they then only return the 
Salva, Juices of the Stomach and Inteſtines, with 
the thin hepatic Bile and inſipid Juice of the Pan- 
creas. In long faſting, the Lacteals and their 

Orifices are kept open, and from cloſing, by the 

Return of theſe Juices, and the great Quantity 
of Lymph which is that way conſtantly returned 
into the Blood; which was the more neceſſary, as 

empty Veſſels in the human Dody quickly collapſe 
and grow together. 


As being the common reductory Channel of 
all che Juices | in the human Body, which are thin- 
ner than the Blood itſelf. This Duct is much ſmaller 

than the uren Vena Cava, becauſe it was 
neceſſary 


** 4 


Bs 8 = : be ' 
Ces ALI - +68 s - 
1.99 2 n 


3 2 r FY 9 *** Fi 
N 1 5 . 
1 1 
— 1 + 
Nen ok 85 
* * A 


9 * 


6. 1 30. on the Chyle. 367 


neceſſary that the Chyle ſhould paſs thro? it with 2 

greater Velocity than the Blood thro? the former. 
S. 130. Having thus traced the Paſſage of 
Chyle into the Veins; in order to underſtand 
its further Progreſs and Changes, it will be 
neceſſary to conſider the Circulation of the 


Blood, with which it now mixes, and the Con- 


ſequences thereof; which we ſhall therefore 
make the Subject of our next Diſcourſe, 


The Chyle now pours itſelf into the purple 
Ocean of the Blood, and never after appears ſepa- 
rately under any other Form or Name but that of 
Milk, which is found circulating in the Veins of 
live Animals about three or four Hours after a 
Meal, retaining its white Colour diſtinct, according 


to the Obſervation of Lower, 1 
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